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IN  ONE  UNIT 
MAIN  FUSE  SWITCH 
ELECTRIC  RANGE  CIRCUIT 
WATER  HEATER  CIRCUIT 
FOUR  DISTRIBUTION  CIRCUITS 
METER  MOUNTING  BOARD 


FOR  USE  WITH  NEW  METER  SEQUENCE 

(Meter  Connection  Test  Block  before  Meter) 

Even  thoush  an  installation  does  not  call  for  all 
the  services  provided,  the  installation  of 
No.  278  obviates  replacements  when  demands 
increase. 


There  is  considerable  saving  in 
malerial  and  labor  in  the  installation  of 
this  all-purpose  switch,  when  compared 
to  the  cost  of  installing  separate  units,  to 
obtain  the  same  results. 
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orKX  DOOIt 
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nected. 
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test  hha'k  or  meter  hoard 
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he  used  where  test  block 
is  in  separate  cabinet. 
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A  mile 
of  conduit 
to  a 

5-ton  truck 


So  light  .  .  .  yet  so  strong,  so 
tough  .  .  .  Orangeburg  Fibre 
Conduit  can  be  rapidly  handled 
and  transported  in  large  loads  with 
the  minimum  danger  of  breakage. 

There’s  one  big  saving.  Here’s 
another.  Orangeburg  Fibre  Con¬ 
duit  lays  up  fast  . .  .  forms  perfect 
joints  .  .  .  can  be  rapidly,  accurate¬ 
ly  aligned.  For  it  is  made  up  in 
3-  and  8-foot  lengths,  consistently 
uniform  in  bore,  wall  thickness  and 
machining  of  joints. 

39  years  of  successful  service  on 
tens  of  thousands  of  miles  of  elec¬ 
tric  ductways  have  made  Orange¬ 
burg  Fibre  Conduit  the  standard 
underground  protection  for  lead¬ 
ing  utility  companies,  municipalities 
and  other  conduit  users  throughout 
the  world. 

In  all  climates,  under  all  soil 
conditions,  it  provides  high  resist¬ 
ance  to  corrosion,  reduces  the  pos¬ 
sibility  of  electrolytic  or  stray 
current  damage. 


Use  Orangeburg  Conduit  on  your  next 
job.  Your  order  will  be  promptly  filled 
.  .  .  wherever  you  are.  One  factory  in 
Orangeburg,  N.  Y.  —  another  in  Rich¬ 
mond,  Indiana,  manufacture  Orange¬ 
burg  Conduit  exclusively.  Stocks  in  all 
larger  cities  keep  transportation  charges 
low,  avoid  costly  delays. 


292  MADISON  AVENUE 
NEW  YORK  CITY 
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A  2V4  per  cent  sales  tax  on  all  industry 

— Increased  taxes  are  certain  taxes  for  all  of  America’s  Indus-  an  effort  to  meet  the  needs  of  the 

as  the  House  of  Representatives  tries  probable.  Electrical  men  times.  Commissioner  I..ilienthal 

considers  provisions  of  new  bill  face  many  problems — p.  470.  jlives  an  unofficial  interpretation 

reported  to  it  by  ways  and  means  — Wisconsin’s  regulatory  policy  of  the  fundamentals  involved  as 

committee.  Income  and  sales  has  been  thoroughly  revamped  in  he  sees  them — p.  4H6. 

New  York  has  pumped-hydro  project 

— Gas  and  pumped*hydro  plans  resources.  A  pioneering  12,600-  solved  only  with  their  related 

combined  on  New  York  State  hp.  project  by  the  Lamoka  Power  character  in  mind.  Automatic 

property  where  natural  gas  in  Corporation — p.  473.  frequency  control  at  many  points 

internal-combustion  engines  fur-  — In  Interconnected  operations  rather  than  at  a  single  one  sug- 

nishes  power  to  create  hydro  many  problems  arise  which  can  be  gested — p.  495. 

Long  Beach  range  sales  off  76  per  cent 

— Sales  of  merchandise  slump  parisons  of  before-and-after  sta-  eral  Bennett  of  New  \  ork  in  a 

when  the  utility  steps  out  of  the  tistics.  Similar  results  encoun-  report  to  the  Legislature.  Many 

picture.  Long  Beach,  Calif.,  finds  tered  elsewhere — p.  472.  policies  of  these  organizations 

that  range  unit  placements  are  off  — An  investment  trust  inquiry  assailed  as  dangerous  to  in- 

76  per  cent  in  1930-1931  com-  recommended  by  Attorney-Gen-  vestors — p.  482. 

Shot  welding"  enters  the  fabricating  field 

— Stainless  steel  can  be  welded  a  practical  0.01  to  0.001  second  ance  of  alkaline  accumulator  with 

without  impairing  its  corrosion  range.  A  new  era  in  fabricating  an  electrolyte  of  dissolved  zinc 

resistance.  Development  of  “shot-  practices? — p.  480.  oxide  and  nickel  cathodes  which 

welding"  process  brings  time  con-  — Drumm  storage  battery  facts  receive  metallic  zinc  on  charge  is 

trol  of  1,200-amp.  currents  \\Tthin  slowly  come  to  light.  Perform-  phenomenal — p.  477 . 


Federal  Revenue  Bill  Puts  Sales  Tax  of 


2^4  per  Cent 

WHEN  the  ways  and  means  com¬ 
mittee  of  the  House  of  Represen¬ 
tatives  on  Monday  of  this  week  reported 
its  tax  bill,  designed  to  balance  the 
budget  and  bolster  the  credit  of  the 
United  States,  it  was  found  to  contain 
neither  the  7  per  cent  tax  on  domestic 
electricity  recommended  by  the  Secre¬ 
tary  of  the  Treasury  nor  the  5  per  cent 
tax  on  all  manufactured  electricity  at 
(ine  time  advocated  by  Acting  Chairman 
Crisp.  It  does,  however,  contain  a  2} 
|)er  cent  manufacturers’  excise  tax  to  he 
imposed,  with  certain  exceptions,  “on 
the  sale  of  every  article  sold  in  the 
United  States  by  the  manufacturer  or 
])roducer  thereof,  if  licensed  or  required 
to  he  licensed  under  this  title’’  (as  all 
manufacturers  with  an  annual  produc¬ 
tion  of  $20,000  are),  and  in  defining  the 
term  “article”  as  used  in  this  clause  the 
hill  specifically  includes  electricity  and 
gas.  Excluded  from  the  tax  are  what 
may  he  succinctly  called  sales  of  “raw 
material”  for  further  manufacture,  sales 
for  exportation,  sales  to  a  state  or  politi¬ 
cal  subdivision  of  “articles  for  use  solely 
in  the  exercise  of  a  governmental  func¬ 
tion,”  and  sales  of  farm  produce  and 
other  listed  exempt  articles,  as  well  as 
things  already  subject  to  internal  rev¬ 
enue  taxation. 

The  hill  is  a  long  and  intricate  one 
and  will,  of  cour.se,  provoke  extended 
and  acrimonious  debate  in  Congress  and 
])ossibly  be  radically  amended.  As  it 
stands,  it  seems  to  mean  that  the  govern¬ 
ment  will  collect  from  the  original  pro¬ 
ducer  of  electrical  energy  the  2^  per 
cent  ta.x.  Whether  this  tax,  which  obvi¬ 
ously  affects  contracts  and  franchises, 
can  be  recovered  from  the  ultimate  con¬ 
sumer  only  by  increased  rates  duly  ap- 
I)roved  by  the  state  public  service  com¬ 
missions  or  by  municipal  authorities 
where  commissions  do  not  exist — or. 


on  Electricity 

failing  their  consent,  by  action  of  the 
courts — or  whether  the  tax  can  be  added 
to  the  customers’  bills  without  any 
formal  process  of  the  kinds  mentioned, 
has  not  at  the  time  of  writing  been  made 
clear,  and  it  is  possible  that  a  legal 
issue  will  arise  in  this  connection. 
Municipal  generating  plants  are  ap¬ 
parently  not  exempted  in  the  bill  from 
paying  the  tax  in  their  proprietary  ca¬ 
pacity  where  they  generate  and  sell  to 
customers. 

Another  .section  of  the  law  raises  from 
12  to  13  per  cent  the  ta.x  on  the  net  in¬ 
come  in  excess  of  credits  of  every  cor¬ 
poration. 

T 

Electrical  Men  Lead  in 
Patent  Office  Honors 

Thirteen  living  notable  inventors,  or 
.scientists  who  possess  inventive  talents, 
will  receive  urgent  invitations  to  attend 
the  opening  of  the  new  Patent  Office 
at  Washington  on  April  11,  when  they 
will  be  entertained  by  a  committee  of 
national  scope.  The  thirteen  dis¬ 
tinguished  scientists  include  four  men 
in  the  organization  of  the  General  Elec¬ 
tric  Company — Prof.  Elihu  Thomson. 
Dr.  Willis  R.  Whitney,  Dr.  William  D. 
Coolidge  and  Dr.  Irving  Langmuir. 

Among  the  nine  remaining  invitees 
are  Prof.  Michael  I.  Pupin  of  Columbia 
University,  who  made  possible  long-dis¬ 
tance  telephony;  Nikola  Tesla,  inventor 
of  the  modern  alternating-current  in¬ 
duction  motor;  Senator  Guglielmo  Mar¬ 
coni  of  wireless  fame;  Dr.  Frank  B. 
Jewett,  director  of  the  research  labor¬ 
atories  of  the  Bell  Telephone  Company; 
General  J.  J.  Carty  of  the  Bell  Tele¬ 
phone  Company  and  Dr.  Leo  H.  Baeke¬ 
land,  inventor  of  bakelite,  all  of  whom 

▼ 


must  be  classed  as  belonging  to  electrical 
science  or  art.  Orville  Wright,  co-in 
ventor  of  the  airplane ;  Charles  F.  Ket 
tering,  vice-president  of  General  Motors 
Corporation  and  director  of  its  research 
laboratory,  and  Dr.  Charles  L.  Reese 
of  the  Dupont  organization  make  up  the 
thirteen. 

T 

N.E.L.A.  Conferences  to 
Further  Home  Service 

Two  “home  service  conferences”  have 
been  planned  as  an  aid  to  the  merchan¬ 
dising  programs  of  the  Commercial  Sec¬ 
tion  of  the  N.E.L.A.  The  New  Eng¬ 
land  Division  will  hold  a  two-dav 
conference  at  Boston  on  March  2^)  and 
30,  and  another  conference  will  he  held 
in  New  York  City  April  4  to  6. 

The  tentative  program  of  the  Boston 
meeting,  to  be  held  at  the  Hotel  Statler. 
will  cover  lecture  demonstrations  from 
the  standpoint  of  public  relations  and 
the  increased  sale  of  appliances,  instruc¬ 
tion  to  the  new  appliance  user  in  the 
home,  what  the  homemaker  wants  to 
know  about  electrical  household  e(|uip- 
ment,  home  service  “on  the  air,”  home 
lighting,  millions  for  home  service  via 
the  range,  co-operating  with  rural  home 
demonstrators,  how  the  home  service 
director  of  a  utility  can  co-operate  with 
the  home  economics  teachers,  and  co¬ 
operation  with  local  dealers. 

The  New  York  meetings,  to  l>e  held  in 
the  Electrical  Institute  of  the  Electrical 
Association,  are  to  concern  themselves 
with  what  home  service  can  contribute 
to  oierchandising  of  household  electrical 
appliances,  the  measurement  of  home 
service  results,  manufacturers’  co-oper¬ 
ation,  advertising  and  merchandising, 
the  electric  range  campaign,  devcloj)- 
ments  in  electric  refrigeration  campaign 
plans,  efficient  heating  of  water  elec¬ 
trically,  merchandising  sales  committee 
plans,  the  domestic  lighting  campaign, 
electrically  produced  sunlight,  domestic 
air  conditioning,  dealer  relations  and 
special  activities. 


OVERHEAD  LIGHTING  DISCARDED  FOR  THIS  AUSTRALIAN  BRIDGE 


With  all  the  lighting  units  in¬ 
stalled  on  the  roadway,  the 
Sydney  Harbor  bridge,  to  be 
opened  this  month,  will  differ 
in  that  respect  from  its  fel¬ 
low  across  the  Hudson  River 
between  New  York  and  New 
Jersey.  Otherwise  it  might 
paradoxically  be  called  an 
antipodean  replica  of  the 
American  structure  on  a 
somewhat  smaller  scale. 


— Krytone  I'ifio  Co. 
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Governor  Roosevelt 
Returns  to  the  Charse 

Once  more  Governor  Roosevelt  of  New 
York  has  asked  the  Legislature  of  his 
state  to  pass  measures  to  aid  the  Pub¬ 
lic  Service  Commission  in  extending 
its  control  over  public  utilities.  In  a 
special  message  sent  to  the  Legislature 
on  March  2,  the  Governor  said  that 
although  large  amounts  were  spent  in 
1929  and  1930  to  bring  about  the  re¬ 
vision  of  the  commission’s  laws,  the  ex¬ 
penditures  have  not  as  yet  produced  any 
direct  benefit  for  the  people.  The 
message  continued: 

Even  the  recommendations  of  the  ma¬ 
jority  members  of  the  [investigating]  com¬ 
mission,  which  were  wholly  inadequate, 
were  so  completely  emasculated  through  the 
lobbying  activities  of  the  utility  companies 
of  tbe  state  in  the  legislation  which  was 
passed  that  I  was  compelled  to  veto  the 
bills  so  as  to  prevent  an  actual  fraud  being 
perpetrated  on  the  public  by  giving  to  the 
public  the  impression  that  something  sub¬ 
stantial  had  been  done  for  them. 

It  is  with  regret  that  I  note  that  so  far 
your  honorable  bodies  have  done  nothing 
to  provide  the  real  protection  to  the  rate¬ 
paying  public  to  which  it  is  entitled.  It 
is  a  startling  fact  that  in  spite  of  the  cur¬ 
rent  change  in  the  purchasing  power  of  the 
dollar,  there  seems  to  be  no  voluntary 
state-w'ide  or  nation-wide  effort  by  utility 
companies  to  cut  their  rates  proportion¬ 
ately  to  the  cuts  being  made  in  other 
commodities.  The  best  way  in  which  to 
bring  about  reductions  in  rates  is  to  give 
the  Public  Service  Commission  more 
adequate  powers. 

I  have  asked  the  Legislature  for  several 
years  to  act.  Bills  to  accomplish  some¬ 
thing  effective  have  been  introduced  by 
the  minority  leaders  in  the  Legislature 
after  w’aiting  in  vain  this  session  for  your 
honorable  bodies  to  take  action.  If  your 
honorable  bodies  are  sincere  in  a  desire  to 
save  money  for  the  taxpayers  of  the  state 
without  at  the  same  time  throwing  thou¬ 
sands  ■  of  people  out  of  work,  this  is  a 
way  to  accomplish  a  saving  tliat  will  be 
felt  in  practically  every  home  in  the  state. 

Bills  carrying  the  recommendations  of 
the  minority  members  of  the  commis¬ 
sion,  which  at  the  past  two  sessions  have 
been  rejected  hy  the  Republican  leaders, 
were  reintroduced  on  the  same  day  by 
Assemblyman  Irwin  Steingut,  Demo¬ 
cratic  leader.  These  bills  were  sum¬ 
marized  in  the  Electrical  World  last 
week  (page  427). 

T 

Twcnty-Million-Dollar  Cut 
in  New  York  Rates  Asked 

Linking  rate  negotiation  with  “defeat- 
isni,”  the  City  Affairs  Committee  of 
New  York  has  demanded  from  the 
Public  Service  Commission  of  the  state 
a  “scientific  and  thorough  investigation 
uf  the  rates  for  all  consumers  of  the 
four-system  companies.” 


It  insists  that  the  lower  operating 
costs  now  prevailing  and  other  factors 
make  possible  the  reduction  of  light 
and  power  bills  by  $20,(){X),(XX)  a  year. 

The  committee’s  brief  asks  for  imme¬ 
diate  revocation  of  the  existing  rate 
schedules  and  their  replacement  by  an 
intermediate  set  of  rates  to  bring  about 
the  reductions  asked. 

The  brief  asserts  also  that  the  Con¬ 
solidated  Gas  Company,  acting  as  mid¬ 
dleman,  is  charging  the  public  $4,8(X),0(X) 
a  year  for  wholly  unnecessary  services 
in  raising  capital  for  the  New  York 
Edison  Company,  which  could  readily 
raise  its  own  funds. 

▼ 

Power  Commission  Argues 
.  Against  Lockport’s  Claim 

Asserting  that  the  courts  cannot  inter¬ 
fere  with  government  agencies  and  bu¬ 
reaus  in  the  discretionary  exercise  of 
their  duties,  the  Federal  Power  Com¬ 
mission  on  Monday  asked  the  District  of 
Columbia  Supreme  Court  to  dismiss  the 
petition  of  the  city  of  Lockport,  N.  Y.. 
for  a  mandamus  to  compel  the  commis¬ 
sion  to  issue  a  permit  to  the  municipality 
for  the  diversion  of  275  sec. -ft.  of  water 
from  the  Niagara  River. 

Assistant  United  States  Attorney  John 
W.  Fihelly,  who  filed  the  answer  for 
the  commission,  declared  that  a  tem¬ 
porary  permit  already  had  been  given  to 
the  Niagara  Falls  Power  Company  after 
due  notice  to  all  parties  concerned  and 
that  the  municipality  did  not  oppose 
issuance  of  the  permit.  Lockport’s  claim 
that  as  a  municipality  it  should  have  by 
the  terms  of  the  w'ater-power  law  pre¬ 
cedence  over  a  powder  company  w'as  con¬ 
tested  hy  the  commission,  which  main¬ 
tained  that  diversion  of  w’ater  at  Niagara 
Falls  was  governed  by  the  treaty  with 
Canada. 

T 

Kentucky  Commission  Bill 
Passes  Senate,  24  to  1 

A  bill  which  is  designed  to  set  up  a 
Public  Service  Commission  for  Ken¬ 
tucky  was  passed  in  the  State  Senate  on 
March  1  and  sent  to  the  House.  The  bill 
provides  for  the  appointment  by  the 
Governor  of  a  commission  of  three 
members  to  regulate  gas  companies, 
electricity  companies,  pipe-line  com¬ 
panies,  w'ater  companies,  telephone  and 
telegraph  companies,  bus  and  truck 
companies,  steamboat  lines  and  street, 
suburban  and  interurban  railways. 

Members  of  the  commission  would  re¬ 
ceive  $5,000  a  year  and  would  serve  for 
four  years.  The  commission  would  be 
empowered  to  hold  hearings  to  fix  rates 
and  establish  regulations  for  the  utilities 
under  its  control.  Its  expenses  would  be 
paid  by  assessments  against  the  utilities 


Bank  Situation  Clearing; 
Automobile  Sales  Drop 

Disappointing  sales  Osures  fo^ 

the  automotive  industry  continue 
and  negate  the  hope  that  America’s 
favorite  luxury  will  do  much  to  pull  the 
nation  out  of  the  economic  mire  this 
season. 

Anti-hoarding  ballyhoo  havin^^been 
used  to  make  the  public  "reflation  -con¬ 
scious  is  now  directed  at  the  banks 
themselves  as  official  fingers  are  omi¬ 
nously  pointed  at  certain  unnamed  but 
alleged  malefactors  against  the  public 
interest. 

New  taxes  are  debated  and  revenues 
gayly  predicted,  but  what  will  the 
income  figures  for  the  1931  levy  show? 
That  is  the  question  of  the  moment. 

England  shows  America  a  lesson  in 
courage  and  recovery  as  gold  at  the  rate 
of  £l  ,000,000  a  week  is  sold  for 
paper  pounds  and  emergency  loans  are 
repaid  banks  here. 

Continued  decrease  in  bank  failures 
offers  the  most  hopeful  sign  of  the  times 
just  now.  Railroad  earnings  off  60  per 
cent.  Freight-car  loadings  almost  touch 
revious  low.  Nothing  particularly 
right  or  cheering  to  be  discerned  in 
commodity  indexes  or  industrial  barom¬ 
eters  as  another  week  drifts  by. 


it  regulates  equal  to  one-twenty- fifth  of 
1  per  cent  of  the  total  assessments.  All 
power  now  held  by  the  State  Railroad 
Commission  to  regulate  utilities  other 
than  state  railroads  would  be  taken  over 
by  the  new  Public  Service  Commission. 

The  bill  passed  the  Senate  by  a  vote 
of  24  to  1.  An  attempt  to  amend  it  to 
exclude  from  its  provisions  public 
utilities  in  first-class  cities  was  defeated. 

T 

Ontario  Government  Upheld 
in  Contention  Over  Hydro 

A  wide-open  investigation  into  the 
affairs  of  the  Ontario  Hydro-Electric 
Power  Commission  has  been  definitely 
refused  by  the  Ontario  government.  At 
a  recent  sitting  of  the  Legislature  the 
commission  received  what  amounted  to 
a  vote  of  confidence  when  76  meml>ers 
voted  against  an  amendment  moved  by 
the  Liberal  leader,  W.  E.  N.  Sinclair, 
which  called  for  a  sweeping  inquiry  into 
Hydro  affairs. 

On  the  previous  day  Dr.  George  A. 
McQuibban,  Liberal  whip,  had  declared 
that  Ontario  was  purchasing  hydro 
power  from  the  Province  of  Quebec 
when  Ontario  power  plants  were  run¬ 
ning  at  only  one-half  normal  capacity. 
Dr.  McQuibban  had  quoted'eopious  sta¬ 
tistics  in  support  of  his  claim.  Premier 
Henry  declared  that  Dr.  McQuihban  had 
based  his  whole  argument  on  false  fig¬ 
ures,  purporting  to  show  a  surplus  of 
capacity  at  Niagara  over  peak  load  of 
52,000  hp.,  whereas  the  correct  figures 
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from  the  commission’s  report  show  that 
except  for  the  Gatineau  contract  there 
would  have  been  a  shortage  of  capacity 
amounting  to  213,073  hp.  below  the  peak 
load  on  plants. 

In  reply  to  questions  Premier  Henry 
declared  that  one  contract  made  by  the 
Hydro-Electric  Power  Commission  for 
Gatineau  power  was  payable  in  United 
States  funds,  while  the  second  was  not. 
The  first  contract,  made  in  May,  1926, 
called  for  260,000  hp.  at  $15  per  horse¬ 
power  for  30  years.  The  second  con¬ 
tract  provided  for  a  minimum  of  6,000 
hp.  for  1928-29  and  a  minimum  increase 
of  6,000  hp.  per  year  for  ten  years. 
Prices  were  $14.55  for  the  first  80,000 
hp.,  $14.50  from  80,000  hp.  to  100,000 
lip.  and  $14.45  for  100, 0(K)  hp.  or  more. 

Because  of  the  illness  of  Judge  \V.  E. 
Middleton,  who  is  conducting  the  royal 
commission  inquiry  into  the  payment 
by  the  Ontario  Hydro-Electric  Power 
Commission  of  $50,000  to  John  Aird, 
Jr.,  in  connection  with  the  purchase  of 
power  rights  on  the  Madawaska  River 
from  the  M.  J.  O’Brien  interests,  and 
the  commission’s  payment  of  $22,0()0,0(K) 
for  the  Dominion  Power  &  Transmis¬ 
sion  Company’s  properties,  progress  has 
been  slow.  Both  Mr.  Aird  and  his  for¬ 
mer  partner,  R.  W.  Millard,  testified 
that  all  their  papers  relating  to  the 
Madawaska  negotiations  had  disap¬ 
peared.  Mr.  Aird  said  he  had  worked 
on  the  deal  two  or  three  years  and  had 
furnished  the  Hydro  Commission  wdth 
many  data  and  engineering  details  about 
the  property. 

When  counsel  for  the  Liberal  and 
Progressive  leaders  of  Ontario  endeav¬ 
ored  to  question  F.  A.  Gaby,  chief  en¬ 
gineer  of  the  Hydro  Commission,  con¬ 


cerning  the  propriety  of  the  payment  of 
$1,800,000  to  the  O’Brien  interests  for 
the  Madawaska  properties,  the  commis¬ 
sioner  insisted  that  no  evidence  could 
be  taken  in  that  regard. 


Owens  at  Tulsa  Stresses 
Proper  State  Regulation 

Registration  was  about  700  at  the  two- 
day  annual  convention  of  the  Oklahoma 
Utilities  Association  at  Tulsa,  Tuesday 
and  Wednesday,  March  8  and  9.  J.  F. 
Owens,  president  of  the  National  Elec¬ 
tric  Light  Association  and  vice-president 
Oklahoma  Gas  &  Electric  Company, 
delivered  the  principal  address  at  the 
dinner  on  Tuesday  night,  defending 
proper  state  commission  regulation  of 
the  public  utility  industry  and  declaring 
that  the  industry  should  remain  stabilized 
during  times  of  depression  to  protect 
service  and  the  investment  of  thousands 
of  customer-owners  and  because  the 
industry  during  good  times,  if  properly 
regulated,  passes  its  .surplus  earnings 
back  to  its  customers  in  reduced  rates, 
instead  of  building  huge  reserves,  as  do 
some  other  industries. 

Officers  elected  were :  President,  R.  J. 
Daugherty,  Bartlesville;  first  vice-presi¬ 
dent,  R,  J.  Bensel,  Oklahoma  City ; 
.second  vice-president,  H.  B.  Cobban, 
Miami ;  treasurer,  W.  R.  Emerson, 
Oklahoma  City  (re-elected;;  manager, 
E.  F.  McKay,  Oklahoma  City  (re¬ 
elected).  S.  1.  McElhoes,  retiring  presi¬ 
dent  of  the  association  and  vice-president 
Southwestern  Light  &  Power  Company. 
Oklahoma  City,  will  be  chairman  of  the 
Electric  Light  and  Power  Division. 


Department  Stores  and 
Electrical  Merchandising 

Kenneth  Dameron,  recently  appointed 
to  be  director  of  the  joint  committee 
on  electrical  merchandising  established 
a  year  ago  by  the  National  Retail  Dry 
Goods  Association,  the  National  Retail 
Hardware  Association  and  the  Na¬ 
tional  Electric  Light  Association 
(Electric.vl  World,  February  21, 
1931,  page  347),  has  reported  on  a 
survey  made  by  him  with  particular 
reference  to  sales  of  electrical  ap¬ 
pliances  in  department  stores.  It  is  his 
intention  to  analyze  the  present  channels 
of  distribution  as  well  as  the  market¬ 
ing  problems  incident  to  the  sale  of  ap¬ 
pliances.  In  this  first  report  he  says 
in  part: 

Why  department  .stores  in  past  years 
failed  to  interpret  rising  standards  of 
living  in  terms  of  a  new  and  forceful 
demand  for  electrical  goods  remains  a 
myster)'.  An  analysis  of  the  department- 
store  methods  of  merchandising  indicatcN 
that  the  sale  of  electrical  appliances  has 
been  approached  piecemeal.  The  sale 
of  two  or  three  appliances  at  a  special 
price  is  a  wholly  inadequate  metho<l  of 
meeting  the  larger  problem. 

Each  home  and  each  room  has  a  well- 
defined  set  of  requirements  calling  for 
electrical  appliances.  Would  it  not  be 
desirable  for  .stores  to  point  out  to  cus¬ 
tomers  the  desirability  of  purchasing 
electrical  appliances  on  a  larger  basis? 
It  is  believed  that  the  time  is  not  far 
distant  when  the  consumer  financing  of 
electrical  appliances  w'ill  follow  not  a 
single  appliance,  but  the  requirements 
of  the  consumer  for  a  whole  set  of  ap¬ 
pliances. 

.•\ctually,  the  planning  of  household 


FLOODING  IN  BLACK  CANYON  OBSTRUCTS  HOOVER  DAM  BEGINNINGS 


— International  ffeiet  Photos 

Hoover  Dam  site  was  recently  overflowed  because  of  floods  in  the  Colorado  River,  and  for  a  while 
the  diversion-tunnel  openings  were  under  11  ft.  of  water. 
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BY  NIGHT  AND  DAY  WORK  GOES  ON  AT  HOOVER  DAM 


electrical  equipment  for  a  given  family, 
living  in  a  specific  house  and  with 
definite  limitations  of  means  and  habits 
of  living,  is  as  important  an  aspect  of 
merchandising  as  is  the  sale  itself.  In 
but  few  instances  has  the  department 
store  attempted  to  go  to  the  consumer 
and  deal  with  her  problem  of  household 
equipment  in  a  manner  which  conceives 
the  problem  as  a  whole  and  not  by  the 
piece. 


Powerful  floodlights  make  it  possible  to  carry  on  construction  work 
24  hours  a  day.  On  the  right,  in  obscurity,  are  the  downstream 
portals  of  the  two  50-ft.  diversion  tunnels  on  the  Arizona  side. 


that  these'  negotiations  have  been 
broken  ofif,  but  the  government  has 
been  going  on  with  its  preparations  for 
trial  pending  the  outcome  of  these  nego¬ 
tiations,  with  the  purpose  of  having  the 
case  heard  this  spring.  The  filing  of 
the  amended  hill  is  in  line  with  these 
preparations. 


eleven  months  of  1931,  with  New  Defendants  Added  in 
company  inactive,  sales  to  ^  n  i-  C  • 

houses  were  27  and  dealers  VjOVemment  Kaciio  buit 

r  a  total  of  86.  This  repre-  .  i  i  i  i  i 

rc  •  1  f  oor  An  amended  and  supplemental  petition 

dhng  off  in  volume  of  286  ,  ...  ,  .t  tt  i 

was  filed  on  March  7  by  the  United 

per  cen  .  .States  .Attorney-General  with  the  Dis- 

r  trict  Court  at  Wilmington,  Del.,  in  the 

.-.lley  <l,v>s,on  of  the  South-  ^  United  States 

rnia  Ethson  heRau  when  the  Corporation  of 

npany  ceas«  mere  lam  isitiR  ,.\merica  and  its  associates.  The  new 
pnninR  o  .  .  ere  las  pleading  amplifies  the  petition  originally 

tenraent,  but,  gaged  by  r.inge  activities  of  the  defend-  ’ 

,  t  le  only  appliance  for  which  foreign  trade  and  international  .A  two-year  e.xtension  of  time  has 

ires  are  obtainable,  results  communications,  charging  them  with  been  asked  from  the  Common  Council 
ly  with  those  at  Long  Beach,  attempts  to  restrain  commerce  between  of  Port  Washington,  Wis.,  by  the  Mil- 
ge  sales  by  power  company  United  States  and  foreign  countries  waukee  Electric  Railway  &  Light  Com- 
rs  combined  for  1930  were  domestic  commerce.  Three  pany,  in  which  to  complete  the  first 

s  for  the  first  eleven  months  defendants  are  added  because  of  unit  of  its  twenty-five-million-dollar 

der  dealer  activity  alone  were  allegations — the  International  power  plant  in  that  city.  It  was  orig¬ 

inating  fifteen  for  the  month  General  Electric  Company,  Westing-  inally  agreed  in  the  contract  with  the 
’S’!’  -  house  Electric  International  Company  city  that  this  unit  should  be  completed 

173.  ^  ^  reduction  m  r  g..A.  Communications,  Inc.  The  and  in  operation  by  1933.  The  reason 

;s  of  549,  or  /6  per  cent,  Xational  Broadcasting  Company  is  also  for  asking  the  time  extension  is  a  faulty 
ith  results  at  Long  Beach.  added  as  a  party  defendant.  The  peti-  title  involving  a  piece  of  property  on 
reau  s  report  concludes  with  alleges  that  this  corporation  is  which  the  plant  itself  will  stand. 

jointly  owned  by  Radio  Corporation,  William  A.  Jackson,  vice-president 

be  noted  in  the  cases  of  both  the  General  Electric  Company  and  the  of  the  company,  said :  ‘‘The  company  is 
:h  and  the  San  Joaquin  Valley  Westinghouse  Electric  &  Manufactur-  asking  the  e.xtension  merely  to  protect 
inge  sales  showed  a  reduction  ing  Company  and  that  it  was  organized  its  interests  in  the  event  that  litigation 
stance  of  76  per  cent.  Grant-  for  the  purpose  of  restraining  compe-  delays  construction  activities.  It  is  the 
possible  latitude  in  the  matter  tition  in  the  business  of  nation-w’ide  company’s  intention  to  complete  the 

ity  of  conditions  for  the  two  broadcasting.  plant  some  time  in  1933,  but  we  do  not 

[  with  allowance  for  every  Negotiations  have  been  conducted  for  know  whether  impending  litigation  wdll 

retext  upon  which  this  falling  some  time  between  the  defendants  and  delay  activities.”  He  said  tliat  the  com- 

ume  can  theoretically  be  ac-  the  government  and  between  the  defend-  pany  has  spent  nearly  two  million  dol¬ 
or,  these  facts  conclusively  ants  themselves  with  respect  to  the  pos-  lars  for  improvements  at  Port  Washing- 
:  in  these  tw'O  test  cases  the  sibility  of  creating  an  open  patent  pool  ton  up  to  date  and  fears  to  spend  more 
Lve  not  fulfilled  their  assur-  which  would  obviate  the  trial  of  some  wliile  the  land  title  is  not  clear.  Court 
carrying  on  the  load-build-  of  the  important  issues  of  the  case.  The  action  is  termed  necessary  to  clear  the 
ims  of  the  power  companies.”  filing  of  the  amended  bill  does  not  mean  title. 
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Coming  Meetings 


Aniericun  lastltate  ot  Klectrioal  Bavi* 
nrera — District  tneeting.  New  Pflster 
Hotel,  Milwaukee,  March  14-16 ; 
I’rovidence,  May  4-7.  Acting  secre¬ 
tary,  83  West  39th  St.,  New  Yortc. 
I’Hciflo  Coast  Kleetricat  Association — 
('ommerclal  Section,  Santa  Crua, 
Calif.,  March  17  and  18.  K.  1. 
Dazey,  447  Sutter  Sit.,  San  FVancisco. 


.National  Klectric  Light  Association  — 
Grou|i  committee  meetings.  Com¬ 
mercial  National  Section,  Kdgewater 
Heach  Hotel,  Chicago,  March  23-84. 
A.  .1.  Marshall,  420  Lexington  Ave., 
N«'W  York. 

-Maryland  utilities  Association  —  Lord 
Baltimore  Hotel,  Baltimore,  April  8, 
1).  K.  Kinnear,  803  Court  Square 
Bldg.,  Baltimore. 

New  Kngland  Division,  N.B.L.A.  — 
lOiigineering  Section,  Boston,  March 
3  and  4 ;  safety  conference,  Boston, 
April  8.  Miss  O.  A.  Bursiel,  20 
I’rovidence  St.,  Boston. 

tirrat  l.ukcs  Division,  N.B.L.A. — Elngi- 
ncering  Section,  Sherman  Hotel,  Chi¬ 
cago,  April  13  and  14.  B.  Q.  Walter, 
Wisconsin  Power  &  Light  Co.,  Madi- 
on,  Wis. 

Northwest  Electric  Light  and  Power 
•XsNociation  —  Engineering  Section, 
Heathman  Hotel,  Portland,  April 
13-15 ;  H.  H.  Schoolfleld,  Pacifle 
Bower  &  Light  Company,  Portland. 
Accounting  Section,  Davenport  Hotel, 
Spokane,  Wash.,  April  18-19 ;  W.  F. 
Miller,  Washington  Water  Power 
C'ompuny,  Spokane. 

KU-ctrochemical  Society  —  Lord  Balti¬ 
more  Hotel,  Baltimore,  April  21-33. 
C.  G.  Fink,  Columbia  University, 
New  York. 


SoutlMvestern  Division,  N.E.L.A.  — 
Arlington  Hotel,  Hot  Springs,  Ark., 
April  25-28.  S.  J.  Ballinger,  San 
Antonio  Public  Servicte  Co.,  San 
Antonio. 


Missouri  Association  of  Pulilic  Utilities 
— Excelsior  Springs,  Mo.,  April  28- 
30.  Jesse  Blythe,  103  XVest  High 
St.,  Jefferson  City,  Mo. 

NatMinal  Fire  Protection  AiAtociation — 
Atlantic  City,  N?  J.,  May  9-12.  A.  R. 
Small,  109  Leonard  St.,  New  York. 

Middle  West  Division,  N.E.L.A.  — 
Muehlbach  Hotel,  Kansas  City,  Mo., 
May  18-20.  Thorne  Browne,  1527 
Sharp  Bldg.,  Lincoln,  Neb. 

Fast  Central  Diviwh>n,  N.E.L.A. — Com¬ 
modore  Perry  Hotel,  Toledo,  Ohio, 
May  24-27.  D.  L.  Oaskill,  603 
Bioadway,  Greenville,  Ohio. 

National  Fllectrir  Light  Association  — 
Atlanti<-  City,  N.  J.,  June  6-10.  A.  J. 
Marshall,  420  Lexington  Ave.,  New 
York. 

T 


electric  utilities,  prevails  throughout  the 
state,  Mr.  Ballard  announces. 

The  plentiful  rainfall  and  deep  snow 
pack  of  the  present  season  likewise  as¬ 
sure  the  light  and  power  companies  of 
adequate  water  supply  for  the  operation 
of  their  hydro-electric  plants,  he  adds. 
Companies  such  as  the  Edison  which 
maintain  a  generating  system  evenly 
balanced  in  hydro-electric  and  steam- 
electric  generating  capacity  entered  1932 
with  the  prospect  of  increased  hydro 
operation  and  reduced  steam-plant  gen¬ 
eration.  The  year  1931  saw  the  lowest 
point  for  hydro-electric  production  in 
California  since  1924.  On  the  Edison 
system  53  per  cent  of  the  total  output 
was  produced  in  the  company’s  steam- 
electric  plants,  as  against  38  per  cent  in 
1930  and  41  per  cent  in  1929.  This 
year  California  power  companies  will 
be  able  to  produce  twice  their  hydro¬ 
electric  output  in  1931,  and  steam- 
electric  energy  may  be  only  one-eighth 
of  its  1931  total. 


T 

Quadruple  Regulation  of 
Utilities  Urged  by  Cooke 

Morris  L.  Cooke  of  Philadelphia,  mem¬ 
ber  of  the  New  York  Power  Authority, 
declares  in  the  March*  number  of  the 
Survey  Graphic  that,  since  domestic  and 
small  commercial  customers  of  light  and 
power  companies  consume  only  30  per 
cent  of  the  energy  sold  and  contribute 
about  61  per  cent  of  the  revenue,  the 
rates  which  they  pay  “are  perhaps  twice 
as  high  as  they  should  be.”  In  seeking 
to  remedy  this  condition,  Mr.  Cooke 
emphasizes  “power  planning  for  the 
future”  and  enumerates  two  federal  and 
two  state  boards  as  the  proper  instru¬ 
mentalities  to  discharge  this  task.  These 


California  Pendulum  Again 
Swings  Over  to  Hydro  End 

Utilization  of  many  California  water- 
innnping  plants  which  have  been  idle 
for  several  seasons  because  of  lowered 
water  levels  will  be  an  important  factor 
tills  year  in  equalizing  the  agricultural 
power  load  of  the  state’s  electric  utility 
companies,  according  t(f  R.  H.  Ballard, 
president  of  the  Southern  California 
b'dison  Company.  The  protracted  dry 
cycle  which  apparently  has  been  broken 
by  the  present  very  wet  season  forced 
the  aliandonment  of  many  pumping 
plants  in  certain  agricultural  areas,  he 
says.  With  the  replenishing  of  the 
underground  water  supplies  by  this 
season’s  rainfall,  many  of  these  plants 
again  will  be  placed  in  operation,  thus 
compensating  for  the  normal  reduction 
in  electric  pumping  load  that  comes 
with  a  normal  season  of  rainfall.  An 
ideal  situation  as  to  water  supply,  from 
the  viewpoints  of  both  ranchers  and  the 


agencies  are: 

1.  A  federal  body  analogous  to  the 
Interstate  Commerce  Commission  to 
regulate  transmission  of  power  across 
state  boundaries  and  to  regulate  power 
holding  companies  operating  in  more 
than  one  state. 

2.  A  federal  electric  planning  board 
with  administrative  authority  to  study 
the  electrical  needs  of  the  country  today 
and  as  they  will  be  a  generation  from 
now;  to  establish  a  nation-wide  plan  for 
affording  the  cheapest  power  for  the 
farm,  the  home  and  the  factory;  to 
conserve  power  resources,  and  to  plan 
out  a  unified,  co-ordinated  and  econom¬ 
ical  system  of  national  electrification. 

3.  State  commissions  with  administra¬ 
tive,  as  contrasted  with  judicial,  powers 
emphasized  or,  if  necessary,  augmented. 
Such  commissions  should  simplify  and 
standardize  rate  schedules,  institute  re¬ 
vealing  accounting,  and  revamp  rates  so 
that  the  several  classes  of  service  will  be 
more  nearly  self-sustaining. 

4.  A  “giant  power  board”  in  every 
state  to  study  out  and  safeguard  its 
own  electrical  future  and  to  co-()])erate 
with  the  etjuivalcnt  federal  authority. 


Gas  and  Hydro  Operation 
Unified  in  New  York 

Said  to  be  one  of  the  most  unusual 
power  developments  in  the  world,  the 
gas-power,  hydraulic-storage  project  for 
the  generation  of  electrical  energy  by 
the  Lamoka  Power  Corporation  at 
Sodus,  N.  Y.,  mentioned  in  previous 
issues  of  the  Electrical  World,  is  now 
in  partial  operation. 

Some  of  the  largest  natural-gas  wells 
in  New  York  State  with  a  gaged  open 
flow  of  nearly  100,000,000  cu.ft.  a  day 
are  on  the  property  owned  by  the 
Lamoka  Power  Corporation  and  con¬ 
trolled  by  the  Bigelow  Gas  Corporation, 
which  is  99  per  cent  Lamoka-owned. 
The  output  of  these  wells  is  utilized  on 
a  constant-load  basis  to  operate  gas- 
engine-driven  generators  which  produce 
a  pumped-storage  hydro-electric  power 
supply  on  the  .same  property. 

At  present  a  3,()00-hp.  plant  is  in 
operation  and  has  produced  1,100,000 
kw.-hr.  during  the  past  30  days.  A 
1,200-hp.  gas  engine-generator  unit  is 
to  be  added  by  April  1.  Orders  have 
been  placed  for  5,400  hp.  additional  gas- 
engine  capacity  plus  7,500  hp.  of  hydro¬ 
electric  wheels  and  generators. 

A  generating  capacity  of  12,600  hp. 
will  probably  he  in  operation  by  Janu¬ 
ary  1,  1933,  according  to  G.  R.  Mills, 
president  of  the  Lamoka  Power  Corpo¬ 
ration.  Mr.  Mills  further  says:  “We 
can  find  no  other  instance  where  a  com¬ 
pany,  without  going  off  its  own  land, 
can  produce  millions  of  kilowatt-hours 
a  month  from  water  stored  on  the  top 
of  its  property  and  also  from  gas  stored 
under  the  same  land.  This  is  akin  to 
the  plan  of  the  farmer  who  stood  his 
land  on  end  and  cultivated  both  sides.” 

T 

Attack  on  Light  Bureau 
Fails  to  Move  Seattle 

Frank  Edwards,  former  Mayor  of  Seat¬ 
tle,  who  was  recalled  by  the  voters  last 
summer  following  his  dismissal  of 
Janies  D.  Ross  as  city  superintendent 
of  light,  and  who  had  made  a  vigorous 
attempt  to  get  back,  was  defeated  again 
on  Tuesday  of  this  week  at  the  regular 
city  election  by  a  record  majority  of 
31,000,  his  repeated  accusations  against 
the  light  department  thus  failing  to  at¬ 
tract  any  large  degree  of  popular  sup¬ 
port.  John  F.  Dore  was  elected  as 
Mayor  and  will  succeed  Robert  H. 
Harlin,  appointed  by  the  Council  to  fill 
Mayor  Edwards’  unexpired  term. 

An  amendment  to  the  city  charter 
abolishing  the  office  of  superintendent  of 
public  utilities  was  carried.  Amend¬ 
ments  affecting  the  municipal  street 
railway  were  defeated,  leaving  that 
utility  in  the  hands  of  the  Mayor  and 
Council. 
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North  American  Earns  $3.41 
Against  $4.53  in  1930 

Tlie  preliminary  consolidated  income 
.statement  of  the  North  American  Com¬ 
pany  and  subsidiaries  for  the  calendar 
year  1951  shows  a  balance  of  $22,452,- 
916  for  common  stock  after  expenses, 
interest,  depreciation  and  other  re¬ 
serves  and  preferred  dividends.  This 
represents  a  decrease  in  common-stock 
earnings  of  16.85  per  cent,  compared 
with  tho.se  for  the  year  ended  Decem¬ 
ber  31,  1930.  Earnings  equal  $3.41 
per  share  on  the  average  number  of 
shares  outstanding  during  the  year, 
asainst  $4.53  for  1930.  Appropriations 
for  depreciation  amount  to  11.45  per 
cent  of  gross  earnings  for  1931, 
a, gainst  10.67  per  cent  in  1930. 

Gross  earnings  for  1931  totaled 
$117,921,860,  against  $133,751,380  for 
1930,  but  these  figures  for  1931  do  not 
include  earnings  for  any  part  of  the 
period  of  former  California  subsidi¬ 
aries  which  were  sold  June  12,  1930, 
to  Pacific  Gas  &  Electric  Company, 
while  earnings  for  1930  include  those 
of  the  California  subsidiaries  for  five 
ii'onths  and  twelve  days  to  June  12, 
1*^30. 

It  is  of  interest  that  the  Potomac 
Electric  Power  Company  of  Washing¬ 
ton,  I).  C.,  put  into  effect  on  February  1 
the  eighth  consecutive  annual  reduction 
of  its  electric  rates,  effecting  savings 
of  about  $860,000  to  consumers.  The 
reductions  apply  to  all  classes  of  service 
and  in  addition  to  a  lower  initial  rate 


A  new  issue  of  first  mortgage  and  re¬ 
funding  twenty-year  bonds,  series  C, 
was  offered  by  the  Virginia  Public  Serv¬ 
ice  Company  to  the  amount  of  $2,000,- 
000,  the  price  being  78,  to  yield  more 
than  8^  per  cent.  The  company  is  a 
unit  in  the  Middle  West  Utilities  system. 

Two  offerings  of  bonds  of  subsidiaries 
of  the  Niagara  Hudson  Power  Corpora¬ 
tion  were  made  during  the  week  under 
review.  The  Syracuse  Lighting  Com¬ 
pany,  Inc.,  issued  first  and  refunding 
mortgage  5  per  cent  bonds,  series  B. 
due  January  1,  1957,  at  95,  to  yield 
more  than  5.35  per  cent,  a  piece  of 
financing  involving  a  total  of  $5,000,000. 
The  Utica  Gas  &  Electric  Company 
financing  consisted  of  general  mortgage 
5  per  cent  bonds,  series  B,  due  Janu¬ 
ary  1,  1952,  at  93,  to  yield  more  than 
5.55  per  cent.  Proceeds  of  both  these 
issues  will  be  used  in  the  .settling  of 
certain  indebtedness  to  companies  in  the 
Niagara  Hudson  system. 

Blackstone  Valley  Gas  &  Electric 
Company  made  an  offering  of  mortgage 
and  collateral  trust  gold  bonds,  series 
B,  totaling  $2,000,000,  the  price  being 
91 J  and  accrued  interest  tQ  yield  5.69 
per  cent. 

▼ 

North  American  Light 
Offers  Rights 

North  American  Light  &  Power  Com¬ 
pany  has  given  to  common-stock  holders 
of  record  March  5  rights  to  subscribe  on 
or  before  March  25  at  $15  a  share  to 


additional  common  stock  in  the  ratio  of 
8.14853  shares  for  each  100  shares  held. 
Proceeds  will  be  used  to  pay  $2,000,000 
of  per  cent  serial  gold  notes  which 
will  mature  April  1,  The  offering  has 
been  underwritten  to  the  extent  of  $2,- 
000,000  without  commission  by  the 
Middle  West  Utilities  Company  and  the 
North  American  Company. 

T 

Electric  Public  Service 
Company  in  Receivership 

Herbert  W.  Briggs  of  New  York  and 
former  Federal  Judge  Hugh  M.  Morris 
of  Wilmington  were  named  receivers  in 
Chancery  Court  for  the  Electric  Public 
Service  Company  of  Philadelphia.  The 
company  .supplies  light  and  power  to 
150,000  persons  in  88  towns  in  Ohio. 
Colorado,  Oklahoma,  Kansas  and  Texas. 

The  receivership  was  granted  on  the 
application  of  the  Southwest  Production 
Company,  a  subsidiary.  Insolvency  was 
admitted  by  the  defendant  company, 
which  is  controlled  by  the  Electric  Pub¬ 
lic  Utilities  Company,  which  in  turn  is 
controlled  by  the  Empire  Public  Service 
Corporation. 

All  of  Jhe  voting  stock  of  the  de¬ 
fendant  company  is  owned  by  the  Elec¬ 
tric  Public  Utilities  Company,  for  which 
Mr.  Briggs  and  former  Judge  Morris 
are  also  receivers.  The  complainant 
company  is  a  creditor  of  the  defendant 
company,  according  to  the  bill  of  com¬ 
plaint.  on  a  note  for  $250,000. 


for  all  residential  customers.  The 
j)iomotional  type  of  rate  provides  fur¬ 
ther  reductions  based  on  greater  use  of 
electricity. 

*  T 


T 

Utility  Stocks  Gain  Slightly 


Utility  Financing  Resumed 

Ten-  year  51  per  cent  secured  convert¬ 
ible  gold  bonds  have  been  issued  by  the 
\  irginia  Edectric  &  Power  Company  at 
95'  and  accrued  interest  to  yield  6.10 
per  cent,  a  piece  of  financing  involving 
a  total  of  $4,000,000.  Each  $1,(KX)  prin¬ 
cipal  amount  of  these  bonds  is  to  be 
secured  by  $1,250  principal  amount  of 
first  and  refunding  mortgage  gold  bonds 
of  the  company,  scries  A,  5  per  cent, 
due  Octol)er  1,  1955.  These  bonds  are 
to  he  convertible  at  the  holder’s  option 
into  a  like  principal  amount  of  first  and 
refunding  mortgage  gold  bonds  of  the 
company,  series  A,  5  per  cent,  due 
October  1,  1955,  at  anv  time  on  or  after 
March  1,  1933,  and  on  or  before  the 
tenth  day  prior  to  maturity,  or  on  or 
l>efore  the  tenth  day  prior  to  the  re¬ 
demption  date,  if  called  for ‘redemption, 
with  adjustment  for  interest  in  each 
case.  The  company  agrees  to  pay  the 
holder  upon  conversion  $50  cash  per 
$1,000  principal  amount  of  these  bonds 
so  converted. 


Continued  strength  in  bond  quotations  is  the  most  significant  market 
factor  this  week.  Both  domestic  and  foreign  issues  have  gained 
further  ground  on  the  average.  Utility  stock  averages  are  up  more 
than  a  point  this  week.  Public  Service  of  New  Jersey  and  United 
Gas  Improvement  made  gains  of  several  points  each. 
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Massachusetts  Assists 
Rural  Highway  Lighting 


Tn  accordance  with  a  special  act  of  tlie 
last  Legislature  Massachusetts  is  con¬ 
ducting  experiments  in  rural  highway 
lighting,  the  first  demonstration  being 
made  on  the  Salem  Turnpike  between 
Revere  and  Lynn — one  of  the  most 
heavily  traveled  routes  in  New  Eng¬ 
land.  The  road  carries  normally  more 
than  13,000  vehicles  per  day  and  more 
than  double  that  number  on  Sunday, 
and  it  is  much  used  at  night,  particu¬ 
larly  by  trucks.  The  test  section  is 
approximately  2.3  miles  in  length.  The 
roadway  is  four  lanes  wide  with  a  bitu¬ 
minous  macadam  surface  40  ft.  wide. 

Fifty-five  4,000-lumen  lamps  in  all 
are  used,  spaced  250  ft.  apart,  and  stag¬ 
gered,  at  a  height  of  25  ft.  Rippled 
bowl  refractors,  8^  in.  wide,  throw  the 
maximum  amount  of  light  upon  the 
roadway.  Telescopic  brackets  suspend 
the  lami)s  over  the  highway  10  ft.  from 
its  edge.  Full-length  pressure-treated 
40-ft.  Southern  pine  poles  supplied  by 
the  Century  VV’’ood  Preserving  Company 
support  the  brackets,  and  in  some  cases 
carry  wire  also. 

T 

Radio  City  Awards 

Contract  for  Elevators 

The  Westinghouse  Electric  Elevator 
Company  has  been  awarded  the  contract 
to  install  76  full-automatic-equipped 
elevators  in  the  70-story  office  building 
which  is  to  be  the  largest  of  the  group 
of  structures  in  the  Rockefeller  midtown 
building  center,  popularly  known  as 
Radio  City,  in  New  York.  These  eleva¬ 
tors  will  handle  the  13.(X)0  persons,  com¬ 


prising  regular  tenants  and  their  em¬ 
ployees,  in  addition  to  a  transient 
population  of  approximately  30,000  more 
persons,  which  will  represent  the  daily 
quota  of  visitors  to  this  building  when 
it  is  completed.  The  approximate  co.st 
is  $2,500,000. 

▼ 

How  Consumption  Rises 
as  Domestic  Rates  Shrink 

Relief  that  the  average  citizen  im¬ 
mediately  uses  more  electrical  energy 
in  his  home  when  he  learns  that  rates 
have  been  reduced  is  borne  out  in  just 
published  figures,  compiled  by  N.  C. 
Albin,  statistical  engineer  of  the  Illinois 
Commerce  Commission.  These  figures 
show  that  in  1929  the  53  privately 
owned  electric  utility  companies  in  Illi¬ 
nois  received  5.88  cents  for  each  kilo¬ 
watt-hour  of  electricity  sold  for  domestic 
purposes.  In  that  year  the  domestic 
electric  consumers  in  the  state  used  an 
average  of  518  kw.-hr.  each.  For  1930, 
the  average  revenue  of  these  companies 
per  kilowatt-hour  was  5.61  cents,  but 
each  domestic  consumer  used  an  aver¬ 
age  of  567  kw.-hr.,  an  increase  of  49 
kw.-hr. 

This  greater  use  of  energy  by  do¬ 
mestic  consumers  is  reflected  to  some 
extent  in  the  earnings  of  the  electric 
utilities  for  1929  and  1930.  In  1929 
the  53  companies  had  a  gross  revenue 
of  $168,315,461.  In  1930,  owing  to  con¬ 
solidations  and  other  causes,  the  number 
of  companies  in  Illinois  had  shrunk  to 
44,  which  earned  a  gross  revenue  of 
$172,516,860.  The  total  operating  ex¬ 
penses  of  the  65  companies  in  1929,  ex¬ 
clusive  of  ta.xes  and  uncollectible  bills, 
was  $92,861,785,  while  in  1930  the  total 
was  $95,646,187. 

T 

Determining  the  Price 
of  Energy  in  London 

.\  standard  price  for  electricity  in 
London  has  been  fixed  as  from  January 
1,  1932,  by  the  Electricity  Commission 
and  certain  of  the  companies,  and  work 
is  now  in  progress  on  the  calculation  of 
the  ascertained  cost  of  the  companies  on 
the  1931  figures.  These  prices  will  re¬ 
main  in  force  until  1971,  but  they  may 
be  varied  by  the  Electricity  Commission 
at  any  time  on  the  application  of  con¬ 
sumers  or  companies,  such  variations 
remaining  in  force  for  at  least  three 
years,  after  which  a  further  variation 
may  be  made  by  the  commission. 

Nearly  all  consumers  in  London  are 
affected  by  these  arrangements,  but  the 
idea  prevailing  among  many  electricity 
users  that  the  actual  price  of  energy  is 
being  fixed  is  not  in  accordance  with 
the  facts.  The  standard  price  is  merely 
a  criterion.  Dividends  of  the  companies. 


with  one  or  two  exceptions,  are  limited 
from  January  1,  1932,  to  7  per  cent  of 
the  ordinary  share  capital,  and  the  com¬ 
panies  can  distribute  more  dividend  only 
to  the  extent  of  a  sum  equal  to  one- 
sixth  of  any  amount  returned  to  the 
consumers  in  the  form  of  lower  prices. 
It  is  clear,  therefore,  that  in  order  to 
increase  their  dividend,  even  by  a  very 
small  percentage,  the  companies  must 
lower  their  prices. 

In  1925  the  London  &  Home  Counties 
Joint  Electricity  Authority  was  con¬ 
stituted,  composed  of  individuals  drawn 
from  various  public  and  private  bodies. 
Its  main  function  is  to  exercise  control 
over  the  supply  undertakings  in  its  area 
in  order  to  see  that  they  are  efficiently 
and  economically  run  and  that  the  rights 
of  the  consumers  as  regards  price  and 
supply  are  safeguarded.  The  Authority 
can  acquire  any  undertaking  and  can 
borrow  up  to  $35,000,000  on  favorable 
terms  in  order  to  compete  with  neigh¬ 
boring  supply  authorities.  It  is  already 
supplying  energy  to  eight  big  outlying 
suburbs  and  in  bulk  to  six  other  impor¬ 
tant  suburbs  and  five  neighboring  towns. 

▼ 

Czech  Electrification 
Making  Headway 

Satisfactory  progress  has  been  made 
with  the  plan  to  supply  all  sections  of 
Czechoslovakia,  rural  as  well  as  urban, 
with  electric  current,  according  to  a 
report  received  in  the  Department  of 
Commerce  from  Assistant  Trade  Com¬ 
missioner  Sam  E.  Woods  at  Prague. 

The  Ministry  of  Public  Works,  which 
grants  subsidies  for  the  work  and  is 
charged  with  the  responsibility  of  carry¬ 
ing  out  the  program,  estimates  that  the 
consumption  of  electric  current  has  in¬ 
creased  by  15  to  20  per  cent  annually 
since  the  war.  At  the  end  of  1928 
(the  latest  figures  available)  there  were 
529  electric  generating  stations  in 
Czechoslovakia,  of  which  180  were 
operated  in  connection  with  industrial 
plants,  according  to  the  State  Statistical 
Office.  The  year  before  that  there  were 
457  power  plants,  of  which  146  were  in 
connection  with  various  kinds  of 
factories. 

Total  electric  energy  generated  in 
Czechoslovakia  during  1928  amounted 
to  1,990,000,000  kw.-hr.,  or  137  kw.-hr. 
per  capita,  as  compared  with 
1,700,000,000  kw.-hr.,  or  117  kw.-hr. 
per  capita,  in  the  preceding  year.  The 
total  length  of  transmission  lines  in¬ 
creased  from  20,000  km.  at  the  end  of 
1927  to  23,000  km.  at  the  end  of  1928. 
or  about  15  per  cent. 

Although  the  Czechoslovakian  con¬ 
sumption  of  electrical  equipment  and  ap¬ 
pliances  has  held  up  better  than  for  most 
other  lines,  economic  conditions  have  re¬ 
sulted  in  a  reduction  in  the  demand  for 
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electrical  projects.  Sales  of  motors 
have  been  affected  in  particular,  mainly 
due  to  the  decline  in  the  installations  of 
new  machinery  in  industrial  plants  and 
factories.  Since  the  use  of  electrically 
operated  household  devices  has  been 
more  or  less  restricted  to  the  wealthy 
and  well-to-do  classes  the  decline  in  the 
ilemand  for  these  articles  has  not  been 
so  marked. 

Czechoslovakian  imports  of  electrical 
i(|uipinent  and  apparatus  dropped  from 
.^.230  metric  tons  valued  at  176,381,000 
crowns  (approximately  $5,291,430)  dur¬ 
ing  the  first  seven  months  of  1930  to 
2,431  tons  valued  at  151,005,000  crowns 
<$4,530,150)  during  the  corresponding 
j)eriod  of  this  year.  This  was  a  decline 
of  nearly  25  per  cent  in  quantity  and 
about  14  i)er  cent  in  value.  On  the  other 
hand,  exports  rose  from  2,061  metric 
tons  valued  at  47,743,000  crowns  ($1,- 
432,290)  to  2,543  tons  valued  at  $1,683,- 
750,  an  increase  of  24  per  cent  in 
quantity  and  nearly  18  per  cent  in  value. 

T 

Italian  Utility  Net 
Decreases  Slightly 

I'or  the  year  1931  the  Italian  Super¬ 
power  Corporation  reports  a  net  income 
of  $1,204,222,  after  charges,  expenses, 
taxes,  loss  on  foreign  exchange  and  loss 
on  sale  of  securities.  This  is  equal, 
after  dividends  accrued  on  the  preferred 
stock,  to  41  cents  a  share  on  the  com¬ 
bined  class  A  and  B  common  shares. 
Net  earnings  available  for  bond  in¬ 
terest,  dividends  and  surplus  were 
$2,539,221,  as  compared  with  $2,578,540 
reported  for  1930.  In  1931  eleven  of 
the  seventeen  companies  in  which  the 
corporation  is  interested  paid  the  same 
amount  of  dividends  as  in  1930.  One 
increased  its  payments,  two  decreased 
their  payments  and  three  omitted  their 
dividends. 

T 

New  York  Metal  Prices 


Mar.  2,  1932 

.March  9,  1932 

Cents  per 

Cents  per 

Pound 

Pound 

<  opijcr,  electrolytic _ 

5.75 

6-61 

I.ciul,  .\ni.  S.  &  R  price 

3.25 

3.25 

.\iitimonv . 

61 

61 

Nickel,  ingot . 

35.00 

35.00 

Zinc,  spots . 

3  10-3.  15 

3.  15 

Tin.  Straits . 

22  25 

22.30 

•Muminuin,  99  per  cent. 

23  30 

23.30 

T 


Quebec  Power  Defers  Dividend 

directors  of  the  Quebec  Power  Com¬ 
pany  have  decided  to  defer  action  on  the 
common  dividend  usually  payable  April 
15.  On  January  15  last  a  quarterly 
‘lividend  of  50  cents  was  paid,  prior  to 
"hich  the  stock  was  on  an  annual  basis 
of  $2.50. 


General  Electric  Votes 
25-Cent  Dividend 

A  dividend  of  25  cents  per  share,  pay¬ 
able  April  25  to  holders  of  common 
stock  of  the  General  Electric  Company 
of  record  at  the  close  of  business  hours 
March  18,  was  declared  at  the  recent 
meeting  of  the  board  of  directors  of  the 
company  in  New  York.  This  action 
places  the  .stock  on  a  $1  annual  dividend 
basis,  against  $1.60  annually  since 
January,  1930.  The  regular  dividend  of 
15  cents  per  share  on  the  special  stock 
of  the  company  was  also  declared,  pay¬ 
able  April  25  to  holders  of  record  at  the 
close  of  business  March  18. 

An  abstract  of  the  report  of  the  Gen¬ 
eral  Electric  Company  for  the  year  1931 
shows  that  the  earnings  on  the  common 
stock  were  $1.33  per  share.  In  the 
fourth  quarter  26  cents  was  earned. 
.Sales  billed  in  1931  amounted  to  $263,- 
275,255,  compared  with  $376,167,428  in 
1930. 

Profit  available  for  dividends  for  the 
year  1931  amounted  to  $40,956,9%, 
equivalent,  after  dividends  on  the  special 
stock,  to  $1.33  per  share  on  28.845.927 


shares  of  no-par  value  common  stock, 
compared  with  $57,490,915,  or  $1.90  per 
share,  on  the  same  number  of  shares  in 

1930.  Dividends  of  60  cents  per  share 
on  special  stock  and  $1.60  per  share  on 
common  stock  amounted  to  $48,725,262 
for  1931,  of  which  all  but  $7,768,266  was 
earned,  this  amount  l)eing  taken  from 
surplus.  After  this  deduction,  surplus 
amounted  to  $172,198,374  on  December 
31.  1931. 

Cash  and  marketable  securities 
amounted  to  $122,178,933  on  December 
31,  1931,  compared  with  $141,717,851  of 
cash  at  the  close  of  1930.  Total  cur¬ 
rent  assets  amounted  to  $219,086,510. 
compared  with  total  current  liabilities 
of  $28,482,788. 

T 

McGraw  Electric  Earns  75  Cents 

a  Share  in  1931 

For  the  year  ended  December  31, 

1931,  the  McGraw  Electric  Company 
reports  net  profit,  after  all  charges  and 
federal  taxes,  amounting  to  $188,931, 
equivalent  to  75  cents  a  share  on  250,- 
000  no-par  shares,  against  $405,383, 
ecjuivalent  to  $1.62  a  share,  in  1930. 


T 


Weekly  Output  Rises  Slightly 
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Energy  output  of  electric  light  and 
power  company  plants  rose  slightly 
in  the  week  ended  March  5,  but  the 
increase  was  smaller  than  at  the  corre¬ 
sponding  time  of  1931  and  the  output 
was  8.7  per  cent  less.  In  the  preceding 
week  it  was  7.4  per  cent  less  than  last 
year.  Comparable  data,  as  announced 
by  the  National  Electric  Light  Associa¬ 
tion,  are  given  in  the  accompanying 
tables.  '• 

Every  region  makes  a  less  favorable 
showing,  contrasted  with  1930,  than  in 
the  week  ended  February  27 ;  however, 
in  most  of  the  areas  the  changes  are 
so  small  that  they  may  be  due  to  differ¬ 


ences  in  weather  conditions  and  do  not 
necessarily  reflect  industrial  changes. 


Weekly  Output,  Millions  of  Ku>.~Hr. 

1932  1931  1930  1929 


March  5 .  1,520  1,664  1,750  1,703 

February  27 .  1,512  1,633  1,744  1,707 

February  20 .  1,545  1,680  1.746  1,699 

February  13 .  1,579  1,684  1,770  1.718 

February  6 .  1,589  1,679  1,782  1,726 


Percent  Change  from  1931 

■ - Week  Ended - , 

Region  March  5  Feb.  27  Feb.  20 

.\tlantic  seaboard... .  —  3.9  —  2.6  —  4.8 

New  EIiudAnd  ^one  —  3.2  —  2.5  —  4.6 

Central  inoustrial. . ..  —13.1  — 11.7  — 12.2 

Chicago  district .. .  —  8.9  —  8.3  —  7.5 

Pacific  coast .  —10.5  —  9.2  —  5.1 
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Why  Drumm  Battery  is 
Adapted  to  Transport 

Probably  the  fullest  description  so  far 
^iiven  in  a  public  print  of  the  Drumm 
>torage  battery  now  used  to  drive  elec¬ 
tric  trains  iK'tween  Dublin  and  Bray  in 
the  Irish  Free  State  is  printed  in  the 
London  Times  of  February  15  over  the 
signature  “Scientific  Correspondent.” 
This  item  says  that  the  Drumm  cell  is 
“an  alkaline  battery,  of  simple,  strong 
and  inexpensive  construction.  Its  posi¬ 
tive  plates  contain  essentially  oxides  of 
nickel,  as  in  other  alkaline  batteries, 
'file  characteristic  new  features  of  the 
cell  are  comprised  in  the  electrolyte, 
which  contains  dissolved  zinc  oxide, 
and  in  the  nickel  negatives  which  be¬ 
come  coated  with  metallic  zinc  on 
charging.”  The  writer  continues: 

The  processes  both  of  zinc  electrodepo¬ 
sition  and  of  solution  during  discharge  can 
l)e  carried  out  at  high  rates  without  any 
important  loss  of  efficiency,  and  here  can 
Ik;  seen  the  real  advance  made  by  Dr. 
I  )runim.  Briefly,  he  has  produced  a  cell 
of  considerably  higher  voltage  than  others 
of  the  same  type,  one  whose  specific 
normal  discharge  and  charging  rates  are 
respectively  four  times  and  twice  those  of 
other  cells,  and  one  whose  discharge  rate 
can  lx:  further  doubled  or  trebled  for  ac¬ 
celeration  purposes  without  any  difficulty. 
Tlie  efficiency  at  these  high  normal  loads 
is  very  appreciably  greater  than  that  of 


similar  existing  cells  working  at  lower 
rates.  And  there  are  positive  reasons  for 
anticipating  that  the  cell  will  have  a  long 
life.  In  the  battery  designed  for  the  train 
now  being  introduced  on  the  Dublin-Bray 
service  (14i  miles,  eleven  halts,  fifteen  to 
eighteen  minutes  spent  at  termini)  the 
specific  output  per  single  cycle  is  low, 
perhaps  15  per  cent  of  that  of  other 
alkaline  cells.  But  with  charging  sta¬ 
tions  at  the  termini  20  cycles  or  more  if 
required  can  readily  be  put  through  per 
diem,  with  the  result  that  the  specific  daily 
output  will  be  three  times  the  usual. 

This  train  has  thoroijghly  justified  in  its 
trials  the  hopes  of  the  inventor  of  the 
battery  and  others  interested.  Control  is 
easy,  speeds  of  40  miles  an  hour  are 
readily  reached,  acceleration  is  very  rapid, 
and  the  particular  qualities  of  the  battery 
have  permitted  the  successful  use  of  a 
regenerative  braking  system,  whereby  the 
energy  released  on  a  down  gradient  or  on 
halting  at  a  station  is  utilized  for  charging 
the  cells.  This  in  itself  is  eloquent  of  the 
jiature  of  the  cells.  For  long  hauls  cells 
of  modified  design  and  of  considerably 
greater  single-cycle  capacity  can  be  used 
and  the  possibility  will  always  exist  of 
intermhtent  charging  while  running  by 
occasional  lengths  of  live  third-rail. 

The  sponsors  of  this  cell  do  not  sug¬ 
gest  that  it  will  compete  with  existing  bat¬ 
teries  in  any  but  certain  at  present  re¬ 
latively  restricted  fields.  But  they  claim 
that,  in  virtue  of  its  capacity  for  fur¬ 
nishing  heavy  currents,  a  number  of  trans¬ 
port  problems  hitherto  closed  to  storage 
batteries  can  now  be  hopefully  attacked. 


Gas  Industry  Answers 
Electric  Range  Challenge 

Following  the  announcement  that  power 
companies  and  manufacturers  of  electric 
ranges  are  pledged  to  a  three-year 
program,  involving  an  expenditure  of 
$12,000,000  for  advertising  and  promo¬ 
tion,  comes  the  statement  that  gas 
utilities  and  makers  of  gas  ranges  will 
parallel  the  educational  campaign  with 
one  of  their  own.  The  keynote  was 
sounded  in  an  address  delivered  before 
the  manufacturer’s  section  meeting  of 
the  American  Gas  Association  by  W. 
Frank  Roberts,  president  of  the  Stand¬ 
ard  Gas  Equipment  Corporation,  New 
York. 

Stating  that  gas  ranges  of  today  are 
far  advanced  over  those  made  just  a 
few  years  back,  Mr.  Roberts  said; 
“Here  is  a  situation  demanding  im¬ 
mediate  action.  The  manufacturer  of 
gas  appliances,  as  well  as  the  utility 
whose  chief  income  is  derived  from  the 
sale  of  gas,  must  recognize  the  obliga¬ 
tion  imposed  by  this  move  on  the 
part  of  the  electrical  interests.  \\’e 
must  re-emphasize^  the  superiorities  of 
cooking  with,  gas  and  point  the  way  to  a 
public  bewildered  by  the  conflicting 
claims. 

“It  is  far  from  our  thought  to  elimi¬ 
nate  the  electric  range.  This  youngest  of 
electrical  appliances  will  have  a  definite 
place  in  some  homes.  But  the  vast  ma¬ 
jority  will  always  consider  cooking  with 
gas  as  the  ultimate  modern  method.  For 
gas  is  cleanly,  intensely  hot  and  far  more 
economical  than  any  other  fuel,  es¬ 
pecially  when  used  with  modern  ranges, 
such  as  we  will  release  for  general  dis¬ 
play  within  a  short  time.” 

It  is  said,  on  good  authority,  that  the 
Standard  Gas  Equipment  Corporation  is 
asking  the  gas  range  manufacturers  to 
sponsor  a  movement  which  will  combine 
gas  range  manufacturers  and  gas 
utilities  in  a  group  to  meet  the  competi¬ 
tion  from  the  electric  range. 

T 

General  Electric  Reduces 
Relief  Contributions 

Employees  of  the  General  Electric  Com¬ 
pany,  who  since  November  1,  19.11,  have 
been  contributing  2  per  cent  of  their 
average  full-time  earnings  toward  the 
relief  of  part-time  workers  and  the  un¬ 
employed  within  the  company,  will  have 
but  1  per  cent  deducted  from  their  pay. 
starting  March  1,  according  to  an¬ 
nouncement  by  President  Gerard 
Swope. 

During  this  four-month  period  em¬ 
ployees  have  contributed  approximately 
$480,000,  which  has  been  matched  dollar 
for  dollar  by  the  General  Electric  Com¬ 
pany,  making  a  total  of  $960,000.  Din  ¬ 
ing  the  same  four  months  approximately 


T 

FROM  DUBLIN  TO  BRAY  AND  BACK  BY  BATTERY 


— Wide  World  Photos 


Trains  operated  by  the  newly  invented  Drumm  electric  battery 
(Electrical  World,  December  12,  1931,  page  1029)  have  a  businesslike 
appearance  and  bear  the  bilingual  signs  which  are  a  feature  of  Irish 
Free  State  cities. 
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$593,000  has  been  paid  out  to  employees 
of  the  various  apparatus  works,  leaving 
a  balance  in  the  fund  on  February  29  of 
$367,000. 

“While  the  estimates  of  the  monthly 
amounts  to  be  paid  out  for  March  and 
April,  the  last  two  months  under  the 
six-month  plan  adopted  last  fall  to  as¬ 
sist  employees  during  the  winter  months, 
are  greater  than  for  the  preceding  four 
months,  the  indications  are  that,  with 
the  surplus  on  hand,  contributions  of  1 
per  cent  during  these  two  months  will 
be  sufficient  to  meet  the  employment 
guaranteed,”  Mr.  Swope  explained. 

The  $960,000  contributed  to  this  fund 
<loes  not  include  approximately  $1,000,- 
OOO  collected  and  distributed  among  em¬ 
ployees  during  the  ten  months  preceding 
November  1,  1931,  under  the  Swope  un¬ 
employment  insurance  plan  adopted 
December  1,  1930.  One-half  of  this 
million  dollars  was  contributed  .by  em¬ 


ployees  and  the  other  half  by  the  com¬ 
pany. 

T 

Large  Order  for  Ranges 

Justifying  a  recent  statement  made  by 
C.  E.  Allen,  commercial  vice-president 
of  the  Westinghouse  Electric  &  Manu¬ 
facturing  Company,  to  the  effect  that 
an  increase  in  the  company’s  merchan¬ 
dising  business  was  anticipated  in  1932, 
announcement  is  made  of  one  of  the 
largest  electric  range  orders  received  in 
the  past  few  years. 

This  order,  according  to  Reese  Mills, 
manager  of  the  range  division  at  Mans¬ 
field,  Ohio,  calls  for  2,000  electric  ranges 
and  was  received  from  the  Alabama 
Power  Company,  the  Georgia  Power 
Company  and  the  Tennessee  Electric 
Power  Company,  all  properties  of  the 
Commonwealth  &  Southern  group.  The 
order  is  for  immediate  delivery. 


T 

Home  Refrigerators  Assume 

Leading  Role  as  Load  Builders 


AS  A  potential  load  builder  house¬ 
hold  refrigeration  is  assuming  a 
role  of  arresting  importance.  Current 
statistics  disclose  enormous  possibilities 
for  expansion  over  the  next  ten  years 
as  the  public  becomes  more  and  more 
sold  on  the  refrigeration  idea.  The 
subject  is  creating  keen  interest  among 
central-station  executives. 

To  any  one  resident  in  an  advanced 
community  it  may  seem  that  the  house¬ 
hold  refrigerator  market  is  pretty  well 
saturated.  This  is  far  from  true.  To¬ 
day  there  are  some  3,500,000  household 
refrigerators  in  use  in  the  United  States. 
I  he  number  of  wired  homes  is  now 
approximately  20,441,000.  The  exist¬ 
ing  market  of  wired  homes  is  thus  only 
17  per  cent  saturated.  This  indicates 
the  magnitude  of  the  potential  market 
as  the  addition  of  refrigerators  is 
promoted  in  the  other  83  per  cent  of 
wired  homes  and  as  the  balance  of  un¬ 
wired  homes  is  gradually  reduced  to  a 
minimum. 

I'he  average  refrigerator  load  is 
around  600  kw.-hr.  annually.  In  the 
I)ast  three  years  alone  2,640,000  refrig¬ 
erators  were  sold  out  of  3,500,000  al¬ 
ready  stated  to  be  now  in  use.  These 
refrigerators  account  for  2,100,000,000 
kw.-hr.,  or  2.3  per  cent  of  the  national 
total.  Considering  only  the  domestic 
load,  refrigerators  account  for  17  per 
cent.  Assuming  the  addition  each  year 
of  only  the  number  added  in  1931,  and 
•lisregarding  obsolescence,  there  would 
he  in  use  as  of  December,  1934,  6,350,000 
units,  which  would  account  for  28  per 
cent  of  the  total  domestic  load  projected 


at  the  present  rate  of  increase.  With 
the  low  degree  of  saturation  now  e.xi  st¬ 
ing  it  is  highly  probable  that  the  rate 
of  increase  may  be  much  greater  and 
that  the  load-building  importance  of 
refrigerators  will  assume  proportions 
beyond  present  expectations. 

T 

Reorganization  of  National 
Pole  &  Treating  Company 

The  National  Pole  &  Treating  Com¬ 
pany,  Minneapolis,  has  successfully  re¬ 
financed  $2,000,000  in  gold  notes  which 
matured  on  December  1,  1931.  The 
management  of  the  company  has  been 
reorganized.  E.  W.  Backus  and  S.  W. 
Backus,  respectively  chairman  of  the 
board  and  president  of  the  company, 
have  both  withdrawn  from  their  official 
positions  with  the  company  in  order 
that  they  may  devote  their  entire  time 
to  problems  connected  with  the  opera¬ 
tions  of  the  Minnesota  &  Ontario  Paper 
Company,  and  hereafter  they  will  have 
no  part  in  the  management  of  the  Na¬ 
tional  Pole  &  Treating  Company. 

In  the  reorganization  R.  H.  M. 
Robinson  of  New  York  City,  Charles 
R.  Fowler,  attorney  of  Minneapolis, 
and  W.  A.  Durst,  president  of  the  Min¬ 
nesota  Loan  &  Trust  Company,  have 
been  elected  to  the  board  and  with 
G.  H.  Ramsey  and  L.  A.  Furlong  will 
constitute  the  directors  of  the  com¬ 
pany.  Mr.  Robin.son  has  been  elected 
president,  and  Mr.  Ramsey  and  Mr. 
Furlong  will  continue  in  the  capacity 


Major  New  Construction 
This  Week 

The  Southern  Sierras  Power  Company 
will  install  hish-voltage  equipment 
in  four  main  power  substations.  Imperial 
Valley  district,  includins  regulators, 
transformers,  switching  apparatus  and 
accessories.  Total  about  $1 25,000. 

Electric  machine  drives,  motors,  con¬ 
trols,  panelboards,  motor-driven  con¬ 
veyors  and  miscellaneous  electrical 
equipment,  costing  over  $50,000,  will 
be  installed  in  new  central  lead  and  zinc 
concentrating  plant  of  Eagle-Picher 
Mining  &  Smelting  Company,  Picher, 
Ohia. 

More  than  $350,000  will  be 
expended  by  Industrial  Rayon  Corpo¬ 
ration,  Cleveland,  Ohio,  for  four  new 
plant  units;  electrical  installation  to 
include  machine  drives,  heavy-duty 
motors,  control  equipment,  panel- 
boards,  industrial  lighting  apparatus  and 
accessories. 

Electric  machine  drives,  motors,  con¬ 
trols,  panelboards,  motor-driven  con¬ 
veyors  and  miscellaneous  electrical 
equipment  will  be  installed  in  $75,000 
mill  addition  at  Edgely,  Pa.,  of 
Paterson  Parchment  Paper  Company, 
Passaic,  N.  J. 

Electric-operated  refrigerating  ma¬ 
chinery,  heavy-duty  motors,  controls, 
panelboards,  conveying  and  loading 
equipment,  elevators  and  auxiliary 
equipment  costing  $50,000  will  be 
installed  by  John  Morrell  &  Company, 
meat  packers,  Ottumwa,  Iowa. 

Motor  drives,  controls,  panelboards, 
conveying  equipment  and  accessories 
will  be  installed  in  new  $200,000  mill 
to  be  constructed  by  Acme  Hosiery 
Mills,  Inc.,  Asheboro,  N.  C.,  and 
occupied  by  McCrary  Hosiery  Mills, 
Inc. 

Electric-driven  elevating,  conveying, 
screening,  drying  and  other  machinery, 
with  heavy-duty  motors,  controls  and 
accessory  equipment  costing  close  to 
$40,000  for  grain  elevator  of  Missouri 
Pacific  Railroad  at  Kansas  City,  Mo. 


of  vice-presidents  in  direct  charge  of 
the  operations  of  the  company,  Mr. 
Ramsey  being  in  charge  of  the  pole  de¬ 
partment  and  Mr.  Furlong  being  in 
charge  of  pressure  treatment,  railroad 
ties,  posts  and  piling.  Former  high 
standards  of  quality  and  service  will 
be  maintained  and  the  facilities  of  the 
company  extended. 

T 

Reliance  Elevator  Company 
Gets  Large  Contract 

Said  to  be  one  of  the  largest  contracts 
for  elevators  ever  placed,  the  Reliance 
Elevator  Company,  St.  Joseph,  Mich., 
has  secured  an  order  for  308  passenger 
and  freight  elevators  for  two  fifteen- 
story  pier  and  terminal  buildings  to  be 
constructed  by  the  International  Ter¬ 
minals  Corporatiotv,  Boston,  Mass.,  on 
Dorchester  Bay,  totaling  $3,000,000. 
Work  on  the  units  is  being  placed  un¬ 
der  way  at  once. 
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Markins  Obstructions  to  Flyins 

Progress  is  reported  in  the  organiza¬ 
tion  of  an  American  Committee  on  the 
Marking  of  Obstructions  to  Air  Naviga¬ 
tion  in  which  the  N.E.L.A.,  the 
N.E.M.A.,  the  A.I.E.E.  and  about  ten 
or  twelve  other  technical  associations 
will  l)e  represented  in  combination  with 
the  Aeronautical  Chamber  of  Com¬ 
merce  of  America.  E.  C.  Stone, 
Duquesne  Light  Company,  Pittsburgh, 
is  chairman  of  the  executive  committee 
of  the  projected  joint  body.  The  com¬ 
mittee  purposes  to  study  the  technical 
questions  in  its  scope  and  to  prepare 
standards. 

T 

Micfiisan  Expansion  in  1931 

Extension  of  power-system  lines  in 
Michigan  during  1931  took  electricity 
to  27  communities  which  had  not  pre¬ 
viously  had  service  from  central  sta¬ 
tions,  according  to  a  report  issued  by 
the  Utilities  Information  Bureau.  I'he 
27  communities  include  ten  resort 
settlements,  some  of  which  have  a 
considerable  all-year-around  population. 
During  the  year  nine  Michigan  towns 
changed  in  whole  or  in  part  from 
municipal  electric  service  to  utility 
system  service. 

T 

St.  Louis  Saves  in  Street  Lighting 

About  $35,(X)0  a  year  is  to  he  saved  in 
St.  Louis,  city  officials  announce,  by 
reducing  the  size  of  lamps  in  a  large 
downtown  area,  cutting  2,500-cp.  units 
to  1,500  cp.,  1,500  cp.  units  to  1.000 
cp.  and  so  on.  The  economy  will  affect 
the  section  bounded  by  Jefferson,  Cass 
and  Chouteau  Avenues  and  the  river, 
where  there  are  3,839  lamps. 

T 

P.  G.  &  E.  to  Rebuild  Small  Plant 

Plans  for  the  early  reconstruction  of 
its  Potter  Valley  power  house,  about  15 
miles  northeast  of  Ukiah.  Calif.,  have 
been  announced  by  the  Pacific  Gas  & 
Electric  Company.  An  8,500-hp.  hy¬ 
draulic  turbine  and  a  new  generator  will 
replace  two  2,500-hp.  generators  de- 
^igned  23  years  ago,  and  additions  will 
l)e  made  to  the  interior  equipment.  In¬ 
stalled  capacity  will  he  increased  to 
16,750  hp.  and  efficiency  from  46  to  86 
])er  cent. 

T 

To  Erect  Village  at  Safe  Harbor 

Contract  has  l)een  awarded  by  the  Safe 
Harbor  Water  Power  Corporation  for 
building  an  operators'  village  in  con¬ 
nection  with  its  new  hydro-electric  de¬ 
velopment  on  the  Susquehanna  River 
at  Safe  Harbor,  Pa.,  and  25  buildings 
will  be  erected  on  the  ridge  overlooking 
Conestoga  Creek.  These  are  to  include 


21  single-family  brick  cottages,  an 
apartment  house,  bachelor  quarters,  a 
dormitory  and  a  dining  hall.  The  vil¬ 
lage  project  will  cost  more  than  $300,- 
0(«1. 

T 

TRINITY  RIVER  CROSSING 


Photoaraphed  tor  the  "Electrical  World" 


When  the  channel  of  the  Trinity 
River  at  Dallas,  Tex.,  was  moved 
recently  to  make  room  for  a  new 
industrial  development,  the  Dallas 
Power  &  Light  Company  built 
this  transmission-line  river-cross¬ 
ing  tower.  It  is  215  ft.  high  with 
a  span  of  2,221  ft.  and  a  sag  at  120 
deg.  F.  of  122i  ft. 

T 

Wisconsin  Rule  on  Deposits 

A  complaint  against  the  action  of  the 
Wisconsin  Valley  Electric  Company  in 
applying  a  deposit  made  by  a  customer 
for  electric  service  to  indebtedness  for 
appliances  has  been  sustained  by  the 
Wisconsin  Public  Service  Commission, 
which  says  that  such  funds  cannot  be 
so  absorbed.  “When  a  utility  engages 
in  activities  involving  merchandising 
and  jobbing,  it  is  a  well-recognized 
legal  and  economic  principle,”  the  com¬ 
mission  observes,  “that  such  activities 
should  be  completely  divorced  in  so  far 
as  it  is  possible,  from  the  regular  utility 
activities.”  Sums  owed  for  merchandise 
can  be  collected  in  the  ordinary  manner. 


Utility  to  Electrify  Denver's  Pumps 

Denver’s  municipal  water  system  is  to 
be  electrified,  displacing  the  present 
steam  pumping  plants.  A  contract  call¬ 
ing  for  complete  change-over  within 
two  years  was  signed  March  1  by  the 
Water  Commission  of  the  city  and  the 
Public  Service  Company  of  Colorado, 
which  will  furnish  the  power.  Three 
of  the  city’s  pumping  plants,  now 
])artly  electrified  by  municipal  generat¬ 
ing  jdants,  are  to  be  supplied  with 
energy  from  company  lines  by  April  1. 
I'he  entire  program  contemplates  an 
expenditure  of  $1,500,000,  to  be  paid 
out  of  earnings. 

T 

Puget  Sound  P.  &  L.  Rates 

('ommercial  lighting  rate  reductions 
have  been  filed  by  the  Puget  Sound 
Power  &  Light  Company  with  the 
Washin|;ton  Department  of  Public 
Works  in  two  schedules,  one  for  east¬ 
ern  and  one  for  western  Washington. 
These  supersede  35  former  schedules 
and  will  bring  an  e.stimated  annual  net 
saving  of  $94,000  to  customers. 

T 

Winnipeg  River  Rentals 

.\  new  basis  for  rentals  for  the  various 
plants  developing  hydro-electricity  on 
the  Winnipeg  River  is  under  discus¬ 
sion.  The  r^Ianitoba  government  also 
wants  these  plants  to  bear  a  part  of  the 
cost  of  constructing  storage  dams  at 
Lac  Seul  and  Lake  of  the  Woods.  It 
is  intended  to  bring  all  water-power  de¬ 
velopment  under  Dominion  regulation. 
The  city  of  Winnipeg’s  20-year  lease 
on  the  Pointe  du  Bois  site  expired  last 
November.  This  gave  the  civic  plant 
exemptions  on  the  first  20,000  hp.  de¬ 
veloped,  and  the  charge  for  excess 
energy  was  on  the  basis  of  50  cents  a 
horsepower.  The  government  now 
wants  the  civic  plant  to  pay  50  cents  for 
all  energy  developed.  Civic  authorities 
are  strongly  opposing  this  measure. 

T 

Nebraska’s  Initiated  Law  Suffers 

Nebraska  municipal  ownership  forces 
have  suffered  a  reverse  at  the  hands  of 
the  voters  of  the  city  of  Geneva,  who 
rejected  by  a  vote  of  671  to  276  a  pro¬ 
posal  to  oust  the  lowa-Nebraska  Light 
&  Power  Company,  which  has  served 
the  city  for  many  years,  and  construct 
a  municipal  electric  plant.  The  elec¬ 
tion  was  one  of  the  first  tests  of  the 
initiated  law  adopted  in  1930  at  the 
instance  of  the  Nebraska  League  of 
Municipalities,  headed  by  Attorney- 
General  Sorensen.  The  proposal  was 
to  pay  for  the  plant  out  of  future  earn¬ 
ings.  Many  citizens  held  that  it  wa-^ 
unfair  to  destroy  a  private  investment 
of  $150,000. 
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Stainless  Steel  Yields  to 
“Shot-Welding”  Process 

A  new  welding  process  which  for  the 
first  time  permits  the  joining  of  stain- 
less-steel  sheets  without  setting  up  con¬ 
ditions  which  will  lead  ultimately  to  dis- 
tructive  rusting  has  been  developed  by 
the  Edward  G.  Budd  Manufacturing 
Gompany.  The  process  has  been  used 
in  constructing  an  airplane  and  the 
just-announced  Budd-Michelene  light¬ 
weight  railway  car.  This  method  has  a 
|)Otentially  wide  application  to  many 
fields  of  fabrication  practice  and  is 
known  as  “shot-welding.”  Stainless 
steels  of  high  tensile  strength — contain¬ 
ing  18  per  cent  chromium  and  8  per  cent 
nickel — are  so  tough  that  fabrication 
with  rivets  is  uneconomical,  and  when 
welded  the  heat  of  the  electr<xles 
separates  the  chromium  and  forms  a  spot 
which  is  subject  to  destructive  rusting. 

“Shot-welding”  is  spot-welding  under 
highly  accurate  current,  time  and  pres¬ 
sure  control  with  several  radical  fea¬ 
tures.  Instead  of  taking  the  work  to  a 
spot-welding  machine,  the  operator  car¬ 
ries  a  pair  of  tongs,  each  lip  of  which 
forms  one  electrode.  A  helper  just 
ahead  of  him  clamps  the  sections  to¬ 
gether  with  a  pneumatic  clamp.  The 
welder  applies  his  tongs,  and  the  weld  is 
complete.  The  secret  is  high  current — 
in  ond  case  1,200  amp.  for  material  nb 
in.  thick  which  acts  so  quickly  that  the 
stainless  steel  does  not  have  time  to 
lose  chromium.  A  time  switch,  acting 
on  the  same  principle  as  the  automatic 
center  punch,  may  be  set  to  vary  the 
time  of  current  application  from  0.01  to 
0.001  second — no  matter  how  long  the 
v.elder  holds  his  tongs  on  the  weld. 
Cables  from  the  welder’s  tongs  extend 
to  portable  transformer  boxes  carried 
!)>•  shop  cranes. 

Weld  strength  is  said  to  be  at  least  as 
>trong  as  the  parent  metal,  for  finished 
welds  will  stand  a  90-deg.  twist  before 
parting,  or  a  jerk  that  tears  out  the  spot. 

T 

Electrical  Oscillations 
as  a  Source  of  Music 

Probabilities  of  utilizing  as  sources  for 
musical  effects  of  the  highest  quality, 
satisfactory  alike  to  layman  and  skilled 
musician,  the  electrical  oscillations 
which  when  properly  produced  and  con¬ 
trolled  not  only  simulate  present  or¬ 
chestral  instruments  but  give  new  and 
interesting  characteristics  of  their  own 
continue  to  come  closer. 

At  a  recent  meeting  of  the  New  York 
Section  of  the  American  Institute  of 
kicctrical  Engineers  “theremins”  of  the 
^pace,  keyboard  and  fingerboard  types 
were  demonstrated  for  both  simple  afi<l 
complex  effects ;  the  “Ranger”  tone- 
electric  organ  (which  was  illustrated 


in  the  Electric.vl  World  for  July 
4,  1931,  page  6)  sent  a  program  by 
wire  to  the  auditorium,  and  the 
“Meissner”  electronic  organ  -  piano, 
which  picks  up  the  sounds  from  the  vi¬ 
brating  strings  of  a  wholly  inclosed 
piano  and  amplifies  and  converts  them 
into  new  effects,  was  also  demonstrated. 

With  such  outstanding  musical 
authorities  as  Walter  Damrosch  and 
Leopold  Stokowski  showing  great  inter¬ 
est  in  such  devices  and  utilizing  them 
in  their  orchestras,  it  would  app)ear  to 
the  layman  that  the  artist’s  acceptance 
of  new  musical  instruments  based  upon 
the  electron  tube  was  well  on  the  way. 

T 

Praise  Instead  of  Scoffing 

A  rather  unusual  happening  in  the 
world  of  electricity — praise  of  private- 
company  methods  by  a  municipal-plant 
manager — is  reported  from  New  Britain, 
Conn.,  where  a  Consumers’  League, 
formed  to  bring  about  the  abolition 
of  a  fixed  or  area  charge  by  the  Con¬ 
necticut  Light  &  Power  Company, 
recently  asked  A.  L.  Pierce,  general 
manager  of  the  Wallingford  (Conn.) 
municipal  power  plant,  to  address  its 
members,  Mr.  Pierce,  who  has  45 
years’  experience  in  the  electrical  in¬ 
dustry,  probably  surprised  his  audience 
by  praising  instead  of  criticising  the 
utility  named  and  by  justifying  a  service 
charge  and  explaining  its  object. 


Welding  Problems  to  Be 
Studied^  Results  Applied 

Fundamental  research  problems  in  the 
wielding  art  upon  which  action  is  needed 
have  been  segregated  according  to  vari¬ 
ous  classifications  in  a  list  just  com¬ 
piled  by  the  fundamental  research  com¬ 
mittee  of  the  American  Bureau  of 
Welding.  This  bureau  is  a  joint  re¬ 
search  board  affiliated  wjth  the 
.American  Welding  Society  and  the 
National  Research  Council. 

The  classifications  adopted  in  the 
suggestions  are  those  involving  physical 
tests,  metallurgical  experience,  prob¬ 
lems  in  physics,  welding  procedure, 
structural  studies,  chemistry  and  psy¬ 
chological  factors.  The  list  covers  50 
topics  about  which  either  insufficient 
fundamental  information  is  available  or 
as  to  which  considerable  and  notable 
difference  of  opinion  exists. 

The  committee  consists  of  representa¬ 
tive  scientists  of  industry  and  also  of 
professors  interested  in  fundamental 
welding  research.  The  results  of  its  rec¬ 
ommendations  will  be  first  shown  in  the 
stimulation  of  interest  in  and  initiation 
of  such  investigations  on  the  part  of 
various  universities  and  will  be  ulti¬ 
mately  reflected  in  industrial  practice. 
A  li.st  of  such  problems  is  compiled  and 
distributed  each  year.  The  bureau  co¬ 
operates  wherever  possible  but  has  no 
dictatorial  function. 


T 

HOV(^  PHYSICISTS  TRACE  THE  PATH  OF  ELECTRONS 


Dr.  J.  W.  M.  DuMond  of  the  California  Institute  of  Technology  has 
constructed  a  multi-crystal  spectrograph  which  registers  the  path  of 
ricocheting  X-rays  sent  crashing  into  electrons.  The  rays  originate  in 
the  tube  to  DuMond’s  left  and  strike  the  battery  of  graphite  crystals 
in  the  foreground,  thence  being  deflected  into  the  “vanes”  of  the 

spectrograph. 
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A  time  to  do  and  dare 

This  country  was  built  by  men  who  took  a 
chance.  Great  industries  were  never  created 
by  conservative  business  men  or  bankers.  What 
•  this  country  needs  now  is  a  few  dominating,  spec¬ 
ulating  buccaneers  who  do  things.  As  General 
Harbord  said  recently,  America  seems  to  be  a 
hypocbrondriac  “shivering  with  financial  heebee- 
jeebees.”  Prosperity  can  never  be  starved  back 
to  health,  nor  can  progress  be  made  by  a  program 
of  inertia.  The  time  is  passed  for  “Let  George 
ilo  it”  action.  Congress  has  used  all  the  hypo¬ 
dermics  available.  Prosperity  must  be  bought 
back  by  the  use  of  purchasing  power. 

Money  aided  and  abetted  the  reckless  extrav¬ 
agance  and  high-power  salesmanship  that  got  us 
into  this  mess,  and  yet  money  is  reluctant  to  do 
its  share  of  work  to  bring  capacity  back  to  normal. 
Supercaution  in  credit  is  putting  a  halter  on  indus¬ 
try  despite  the  congressional  measures  of  inflation. 

lAery  individual,  every  industry  and  every 
business  enterprise  needs  to  go  to  work  to  buy 
back  prosperity.  It  is  time  to  cease  cutting  pro¬ 
duction,  stopping  purchases,  reducing  inventories 
and  firing  men.  It  is  time  to  fill  shelves  barer 
than  those  of  Mother  Hubbard  in  manufactur¬ 
ing,  jobbing  and  retailing.  It  is  time  for  banks 
and  chief  executives  to  afford  credit  to  utility  and 
industrial  operators  so  that  they  may  buy,  expand, 
sell  and  build.  A  little  loosening  of  purse  strings, 
a  little  liberality,  a  little  confidence,  a  little  gam¬ 
bling  if  you  please — these  may  buy  back  prosper¬ 
ity.  If  America  does  not  do  these  things,  then 
it  had  better  prepare  a  big  bread  line  and  try 
starvation  instead  of  credit  as  an  inspiration  for 
courage  and  progress. 


Investigation  of  investment  trusts 

ONSIDERABLE  study  of  management  in¬ 
vestment  trusts  has  been  made  by  Attorney- 
General  John  J.  Bennett,  Jr.,  of  New  York  State, 
and  this  has  caused  him  to  conclude  that  many  of 
their  practices  are  fraught  with  danger  to  in¬ 
vestors.  He  has  recommended  a  legislative  in¬ 
vestigation  and  has  started  proceedings  against 
nineteen  trusts  under  the  Martin  stock  fraud  act. 
Of  100  investment  trusts  examined,  44  were  found 
to  be  satisfactory  and  56  open  to  criticism. 

Practices  condemned  by  Mr.  Bennett  are 
briefly  stated  as  follows: 

1.  Diversion  of  investment  funds  to  the  pur¬ 
chase  of  securities  in  which  trust  officers  and 
directors  are  interested. 

2.  Borrowing  and  loaning  funds  in  excess  of 
capital  and  surplus. 

3.  Borrowing  with  insufficient  or  no  collateral 
from  the  funds  by  officers  or  directors. 

4.  Payment  of  dividends  when  not  earned. 

5.  Repurchase  of  the  investment  trust’s  own 
securities  out  of  capital  to  maintain  market 
prices. 

6.  Making  affiliations  with  banks  or  brokers 
to  conduct  marginal  stock  market  opera¬ 
tions. 

7.  Concealing  actual  conditions  in  annual  state¬ 
ments. 

There  are  227  management  investment  trusts 
doing  business  in  New  York,  with  total  resources 
of  $4,473,000,000.  The  practices  outlined  by 
Mr.  Bennett  are  unsound,  especially  when  pursued 
by  the  investment  trust  that  owns  and  manages 
subsidiaries,  and  tbe  proposed  investigation  and 
injunction  proceedings  will  clear  the  atmosphere 


482 


ELECTRICAL  WORLD  —  3/arf/i  12.1932 


for  the  sound  institutions.  Management  invest¬ 
ment  trusts  are  needed  and  essential,  but  they  are 
almost  in  the  same  category  as  insurance  com¬ 
panies,  and  legislation  to  protect  the  investors  as 
well  as  the  legitimate  enterprises  is  warranted  and 
needed. 

Practical  aspects  of  taxation 
on  electrical  energy 

UNDER  the  new  tax  bill  reported  to  the 
House  of  Representatives  by  the  ways  and 
means  committee  electricity  definitely  becomes  a 
commodity  of  manufacture.  As  such  it  is  sub¬ 
jected  to  the  2}  per  cent  tax  on  its  sales  price. 
The  administration  is  thus  going  through  with  the 
sales  tax  in  a  herculean  effort  to  balance  the  bud¬ 
get.  The  question  no  longer  seems  to  be  whether 
the  innovation  will  vitiate  the  helpfulness  of  credit 
stabilization  and  the  buying  confidence  which  it 
bids  fair  to  foster.  The  questions,  at  least  for 
the  electrical  industry,  are,  how  will  it  be  applied 
and  what  will  be  the  consequences? 

Utilities  and  municipalities  which  generate  will 
find  that  the  assessment  amounts  virtually  to  a 
percentage  of  gross  income,  because  so  little  rev¬ 
enue  is  derived  from  other  sources  than  energy 
sales.  Those  who  merely  transform  and  resell 
will  face  the  tax  in  their  purchase  price  and  there 
will  thus  be  no  pyramiding.  Two  obstacles  arise 
at  once  in  the  regulated  and  contractual  arena  of 
the  utility  enterprise.  Must  the  producer  absorb 
the  tax  because  he  is  obligated  to  adhere  to  con¬ 
tracts  which  make  no  provision  for  passing  on 
such  an  impost  to  the  purchaser?  In  the  case  of 
schedules  filed  with  public  service  commissions 
must  sanction  be  asked  for  adding  the  tax  to  all 
bills — residential,  commercial,  industrial,  whole¬ 
sale,  and  municipal  when  the  last  named  are  for 
resale?  If  discrimination  and  months  of  delay  are 
to  be  avoided,  this  tax  should  be  applied  as  a  fed¬ 
eral  mandate  superior  to  and  exempt  from  com¬ 
mission  jurisdiction. 

These  are  the  features  which  differentiate  util¬ 
ity  service  from  the  general  field  of  manufactures. 
In  the  latter  case  it  appears  that  the  ultimate  sale 
price  of  the  commodity  can  readily  be  adjusted  to 
absorb  the  tax.  In  the  former  the  rigidity  of  the 
regulatory  and  contractual  restraints  tend  to  pre¬ 
vent  such  transfer  of  the  tax  incidence.  To  the 


utility  it  becomes  a  serious  matter  because  2\  per 
cent  of  gross  income  amounts  to  some  10  per  cent 
on  the  net.  Other  taxes  already  take  20  cents 
out  of  every  net  dollar;  10  cents  more  means  sur¬ 
vival  or  catastrophe — unless  more  drastic  re¬ 
trenchment  is  to  be  the  result.  If  electricity 
could  not  be  exempted,  why  should  not  the  new 
tax  bill  have  treated  power  currents  like  voice  cur¬ 
rents,  not  as  commodities,  but  as  services,  and  cor¬ 
respondingly  have  prescribed  assessment  on  the 
user’s  usage  rather  than  on  the  producer’s  produc¬ 
tion?  The  distinction  between  power  meg- 
amperes  and  telephone  milliamperes  is  far  less 
than  between  electric  power  and,  say,  razor  blades 
and  radio  sets.  The  tax  should  have  been  stipu¬ 
lated  as  a  direct  extra  on  the  consumer’s  bill  fo- 
electricity  just  as  for  telephone  service. 


Merchandising  at  a  loss 

UTILITIES  are  anxious  to  develop  the  domes¬ 
tic  market  rapidly.  Executives  put  the  bur¬ 
den  upon  the  merchandising  departments  and  ex¬ 
pect  them  to  do  this  at  a  rapid  rate  and  yet  make 
a  profit  as  merchants.  This  cannot  be  done  at 
present.  The  margins  on  appliances  are  too 
low  and  the  competition  with  other  services  is  too 
keen  to  permit  of  high-pressure  selling  at  a  profit. 
No  dealer  or  utility  merchandising  department 
can  make  money  if  the  attempt  is  made  to  increase 
sales  volume  rapidly.  The  greater  the  rate  at 
which  business  is  gained,  the  greater  the  merchan¬ 
dising  loss. 

This  is  the  fault  of  the  present  merchandising 
system  and  it  cannot  be  changed  overnight.  Con¬ 
ditions  undoubtedly  will  be  improved,  but,  at  pres¬ 
ent,  utility  executives  cannot  have  their  cake  and  - 
eat  it.  They  must  take  a  loss  as  merchants  and 
realize  profits  only  from  increased  use  of  energy. 
The  profits  should  be  far  greater  than  the  losses 
at  the  balance  point. 

The  dealer  cannot  sell  at  a  high-pressure  rate 
and  make  money.  This  is  not  his  fault,  but  he 
should  not  begrudge  immediate  business  to  the 
utility  that  sells  despite  merchandising  losses.  The 
dealer  and  the  utility,  however,  should  work  to¬ 
gether  to  get  the  merchandising  business  on  a 
plane  that  will  enable  them  to  make  money.  They 
should  put  it  up  to  the  manufacturer  and  jobber 
to  help  them  improve  the  system.  It  can  be 
improved. 
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Continuity  in  research 

STEADY  pressure  upon  the  unknown  must  be 
maintained  by  the  industrial  research  labora¬ 
tory  to  realize  the  best  results.  At  the  height  of 
the  boom  period  a  few  years  ago  a  major  portion 
of  such  activity  was  concerned  with  the  rapid 
solution  of  problems  of  immediate  engineering  ne¬ 
cessity.  As  conditions  changed  and  the  pressure 
of  immediate  urgency  relaxed,  a  smooth  transfer 
of  emphasis  to  attack  fundamental  problems  in¬ 
volved  with  the  future  of  communication  took 
place  in  the  Bell  Telephone  Laboratories,  and 
indeed  in  other  institutions  of  inquiry  closely  re¬ 
lated  to  engineering  and  operating  tasks. 

Dr.  Frank  B.  Jewett  recently  pointed  out  that 
without  a  flexible  organization  or  with  a  group 
of  narrowly  trained  specialists  this  transfer  could 
not  have  been  effectively  made.  In  the  face  of 
stupendous  changes  in  the  general  economic  struc¬ 
ture  it  is  fortunate  that  those  in  charge  of  organ¬ 
ized  research  work  in  so  many  cases  determined  to 
adapt  it  to  the  opportunities  of  the  depression 
period  and  that  so  many  American  industrial  exec¬ 
utives  voted  the  necessary  appropriations  to  keep 
research  work  from  falling  by  the  wayside.  The 
organization  of  a  modern  large  industrial  research 
laboratory  is  far  more  than  an  aggregation  of 
specialists.  It  is,  in  fact,  an  association  together 
of  a  goodly  number  of  broadly  trained,  intellec¬ 
tually  competent  individuals  capable  of  attacking 
effectively  a  wide  variety  of  problems.  Continu¬ 
ous  utilization  of  such  massed  ability  is  more  than 
warranted,  for  the  time  factor  in  research  is 
vitally  important  in  relation  both  to  inspiration  of 
personnel  through  contact  and  to  the  attainment 
of  early  goals. 

Relays  are  quicker  than  the  airplane 

Lightning  moves  with  lightning  speed.  Air 
j  travel  is  in  the  high-speed  class.  Lightning 
frequently  interrupts  power-transmission  circuits, 
and  airplanes  have  done  so  in  two  or  three  in¬ 
stances.  For  these  and  other  interferences  the 
electrical  engineer  has  devised  protective  measures 
which  likewise  have  attained  high  speed  in  func¬ 
tioning.  But  it  conveys  little  information  to  the 
layman  to  say  that  the  line  and  the  fault  can  be 
cleared  in  six  or  eight  cycles. 

It  may  actually  be  as  surprising  to  many  elec¬ 


trical  engineers  as  to  the  aforesaid  layman  to 
learn  that  modern  power-line  relays  and  circuit 
breakers  were  fast  enough  to  “kill”  a  220,00Q-volt 
circuit  on  which  an  airplane  had  created  a  short 
circuit  across  two  wires  before  the  plane’s  120- 
mile-an-hour  speed  could  bring  it  to  the  third  wire. 
That  one-ninth  of  a  second  might  be  of  little  bene¬ 
fit  to  the  aviator,  but  it  does  mean  much  in  pre¬ 
venting  wreckage  of  power-system  equipment 
when  energy  tends  to  pour  into  the  faulted 
location. 

Purchasing  and  selling 

Both  purchasers  and  sellers  have  problems 
and  points  of  view.  In  the  broad  sense  the 
problems  are  the  same  and  should  be  solved  by  a 
common  method  and  the  points  of  view  should 
be  focused.  But  in  every-day  transactions  of 
human  beings  it  is  difficult  to  deal  in  principles, 
and  the  result  is  that  sellers  call  purchasers 
“hard-boiled”  and  purchasers  call  sellers  “Shy- 
locks.” 

These  things  were  discussed  recently  at  a  meet¬ 
ing  of  utility  purchasing  agents.  They  agreed  on 
the  general  principles  that  any  seller  is  entitled 
to  a  fair  profit,  that  stable  prices  should  be  main¬ 
tained  and  that  business  should  be  conducted  on 
a  high  plane  of  ethics.  They  resented  being  called 
“hard-boiled”  or  “auctioneers,”  and  rightly  so. 
The  purchasing  agent  is  just  as  human  as  any  one 
and  just  as  high-principled,  but  he  acts  as  only 
one  agency  in  a  complicated  commercial  mech¬ 
anism.  He  does  not  control  or  establish  the 
methods  by  which  sales  are  carried  on,  nor  can  he 
establish  business  ethics  for  the  other  agencies 
necessary  in  business  transactions.  Purchasing 
agents  are  correct  in  their  claim  that  the  sellers 
are  equally,  if  not  more,  responsible  for  the  ethi¬ 
cal  conduct  of  business  and  for  present-day  busi¬ 
ness  practices. 

What  is  the  answer?  Experience  indicates 
that  two  groups  can  work  out  a  common  problem 
and  understand  each  other’s  point  of  view  if  they 
can  come  together,  get  acquainted  and  discuss 
their  differences  and  agreements  in  a  common 
forum.  This  can  be  accomplished  in  joint  meet¬ 
ings,  by  making  individual  programs  that  incorpo¬ 
rate  discussions  by  the  other  group  and  by  making 
opportunities  available  for  getting  acquainted. 
These  things  should  be  done  because  they  will 
result  in  improved  business  conditions. 
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Networks 
Not  Confined 
to  Large  Cities 

The  Pittsfield  Electric  Company  was 
recently  faced  with  the  necessity  of 
providing  additional  capacity  for  sup¬ 
plying  4,000-volt  distribution  in  the  city 
of  Pittsfield,  It  was  decided  that  the 
installation  of  a  primary  network  sys¬ 
tem  offered  marked  advantages  over  the 
alternative  of  building  a  new  radial  sub¬ 
station  along  conventional  lines.  Four 
1,500-kva.  (2,000  kva.  with  forced-air 
cooling)  vault-type  primary  network 
units  have  been  installed  and  intercon¬ 
nected  to  form  the  network. 

The  units  are  installed  in  under¬ 
ground  vaults  9  ft.  wide,  29  ft.  long 
and  10  ft.,  6  in.  deep,  which  were 
completely  finished  before  the  apparatus 
was  installed. 


The  roof  was  built  of 
concrete  slabs  resting  on  re¬ 
movable  I-beams,  permit¬ 
ting  its  complete  removal 
with  comparative  ease. 
The  units  were  received 
from  the  manufacturer  in 
two  sections,  the  switch - 
gear  being  separate  from 
the  transformer  to  facili¬ 
tate  handling.  The  switch- 
gear  portion  was  first 
transported  to  the  vault 
location  on  a  trailer  and 
lowered  into  its  permanent 
position  by  means  of  tackle 
suspended  from  two  "A” 
frames,  fabricated  from 
standard  steel  channels. 
The  transformer  was  trans¬ 
ported  and  flowered  into 
the  vault  in  a  similar  man¬ 
ner,  Its  position  was  ad¬ 
justed  to  align  properly 
with  the  switchgear  and 
the  manufacturer  connected 
the  two  portions  together, 
forming  a  single,  com¬ 
pletely  submersible  metal- 
clad  unit. 


isconsin  s 


By  DAVID  E.  LILIENTHAL 

Public  Scnncc  Cotiiiuission  of  li’iscousiu,  Madisou,  IFis. 
and  I'oriucrly  of  the  Chicago  Bar 


I'r  SICI'.MS  to  he  generally  conceded  that  pnhlic  utility 
regulation  in  Wisconsin,  as  elsewhere,  has  suffered 
in  prestige  during  the  past  decade.  Whether  this  is 
<luc  to  a  general  lowering  of  the  standards  of  public 
administration  in  all  fields  of  government  activity  (luring 
this  pericxl,  whether  it  is  due  to  the  increased  difficulties 
of  regulation  because  of  the  holding  company  situation 
or  of  the  speculative  boom,  or  whether  the  criticism  is 
justified  at  all  it  is  not  essential  at  this  point  to  iiKpiire. 
'fhe  fact  seems  to  he  clear  that  public  confidence  in  utility 
regulation  has  been  weakened. 

Since  the  inauguration  of  Governor  LaFollette  in 
January.  1031.  Wisconsin  has  undertaken  to  revitalize 
and  revive  etTective  regulation.  In  an  effort  to  make 
regulation  more  effective  the  state’s  legislative  and  execu¬ 
tive  branches  have  followed  three  major  courses: 

1  It  has  been  recognized  that  the  commission’s  staff 
must  be  adeejuate  both  in  (]uantity  and  (juality  for  the 
greatly  increased  re.s])onsibilities  which  have  fallen  to  it 
during  the  ])ast  fifteen  years.  This  carries  with  it  a  need 
for  increased  funds  for  tiie  work  of  the  commission. 

2.  The  Legislature  and  the  Executive  have  recognized 
that  the  statutes  from  which  the  commission  derives  its 
])owers  must  keep  .step  with  recent  changes,  both  indus¬ 
trial  and  social. 

3.  1'he  commission  as  reorganized  under  the  i)resent 
Governor  has  taken  the  view  that  it  must  emphasize  its 
administrative  and  inciuisitorial  ]K)wers  as  distinguished 
from  its  judicial  ])owcrs.  At  the  same  time  the  commis¬ 
sion  has  insisted  that  the  ])rinciples  laid  down  for  regula¬ 
tory  bodies  by  the  late  Senator  LaFollette  should  not  be 
departed  from,  namely,  that  the  commission  slundd  not 
be  guided  in  its  determinations  by  public  clamor  or  by 
insistent  but  uninformed  and  unbased  claims,  but  that 
it  should  decide  its  cases  upon  the  records  before  it.  mak¬ 
ing  certain,  however,  that  the  records  are  complete  and 
trustworthy,  and  that  the  consumer’s  side  is  ade(|uately 
prepared  and  jirt^i^ented. 

Commission  finances  and  staff  personnel 

.\n  al)le  and  fair-minded  counsel  for  utility  interests 
has  recently  pointed  out  the  critical  importance  of  an 
ade(|uate  appro])riation  and  competent  staff,  if  regulation 
is  to  U'  successful.  S])eaking  before  the  .\merican 
.Academy  of  Political  and  Social  Science  in  November  of 
1P31.  William  L.  Ransom  of  the  New  York  bar  said: 

Xo  governor  or  legislative  leader  has  a  right  or  reason,  in  my 
judgment,  to  lament  or  demmnee  any  insufficiencies  of  state  regu¬ 
lation  until  he  has  hrought  it  about  that  the  commissions  are 


“Electrical  World’’  asked  Mr.  Lilienthal, 
as  a  member  of  the  Public  Service  Com¬ 
mission  of  Wisconsin,  for  an  unofficial 
statement  on  the  revitalized  program  of 
regulation  in  that  state.  As  justification  for 
such  request  it  was  pointed  out  that  since 
much  of  the  pioneer  and  notable  work  of 
public  utility  regulation  has  been  done  in 
Wisconsin  the  changes  in  regulatory  law 
and  administration  effected  during  1931 
are  matters  of  national  interest. 


equipiH'd  with  competent  and  independent  staffs,  adequate  in  size 
and  sufficiently  well  paid  to  attract  and  hold  men  and  wt)men  of 
first-grade  ability.  Engineers,  lawyers  and  accountants,  as  well 
as  commissioners,  should  not  be  expected  to  deal  efficiently  and 
courageously  with  vast  corporate  properties  if  all  the  time  these 
guardians  of  the  public  interest  are  left  wdthout  the  means  of 
maintaining  a  comfortable  standard  of  living  and  educating  their 
children  ...  If  there  is  any  “failure”  of  regulation  in  these 
states,  it  is  truly  a  failure  of  appropriations,  for  well-staffed  regu¬ 
lation  has  not  been  tried.  If  the  budget  makers  of  a  state  choose 
to  have  the  public  interest  as  to  utility  rates  or  securities  safe¬ 
guarded  only  by  a  $2,000-a-ycar  lawyer  and  a  $l,200-a-year  engi¬ 
neer  fresh  from  college,  the  fault  is  hardly  that  of  the  regulatory 
law  or  system. 

It  has  for  some  time  been  the  view  of  the  writer  that 
a  competent  stall',  acting  under  jmhlic-spirited  and  coura¬ 
geous  direction,  is  more  important  than  any  other  single 
factor  in  making  regulation  achieve  its  purjiuse  of  pro- 
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tecting  the  jxiblic  interest.  In  years  past  some  of  the 
soundest  and  most  scientific  analysis  of  the  problems  of 
utility  regulation  and  operation  has  come  from  the 
Wisconsin  commission,  and  many  of  the  staff  members  in 
a  large  measure  responsible  therefor  have  subsequently 
taken  posts  of  great  responsibility  in  the  public  utility 
industry.  Their  names  are  familiar:  Halford  Erickson, 
Gruhl,  Hagenah,  Doolittle,  Strait,  Reyer,  Sloan  and 
dozens  of- others  in  all  parts  of  the  country.  Immediately 
upon  taking  office  in  April,  1931,  the  writer,  with  the 
active  approval  of  his  colleagues  and  the  encouragement 
of  the  Governor,  set  out  to  find  and  bring  to  the 
W’i.sconsin  commission  staff  outstanding  technical  men 
with  the  necessary  ]>ublic  point  of  view,  regardless  of 
their  residence,  |K)litics  or  previous  connections.  In  this 
quest  the  commission  has  been  singularly  fortunate.  A 
large  accounting  dejxirtment  of  qualified  men  has  been 
built  up  because  of  the  commission’s  feeling  that  it  is  in 
the  realm  of  accounting  control  that  simplicity  and  ex- 
])edition  in  regulation  must  be  looked  for.  A  new  depart¬ 
ment  of  rates  and  research  was  established  an<l  manned 
with  men  of  sound  training  and  experience.  Salaries 
h.ave  been  paid  in  excess  of  those  customarily  offered  in 
state  service,  to  attract  the  ablest  type  of  men.  A  new 
post,  that  of  chief  examiner,  was  created,  and  to  it  was 
ap])ointed' George  C.  Mathews,  for  years  chief  statistician 
of  the  commission  and  one  of  the  ablest  men  in  public 
service  in  the  country  today.  His  duties  are  analogous 
to  those  of  a  ])eo])le’s  counsel. 

Statutory  revision 

The  1931  Legislature  passed  a  considerable  number  of 
new  laws  and  amended  many  others  resjjecting  the  regu¬ 
lation  of  public  utilities.  There  are  bound  to  be  differ¬ 
ences  of  opinion  as  to  their  soundness  and  probable 
effectiveness.  But  that  they  were  drafted,  passed  and 
signed  in  a  sincere  belief  that  they  would  strengthen 
public  control  and  lead  to  a  revived  public  confidence  in 
regulation  of  utilities  there  can  be  no  doubt. 

It  has  unfortunately  been  true  in  some  parts  of 
the  country  that  public  regulation  has  been  stoutly 
defended  by  public  utilities  in  the  abstract, 
but  when  specific  proposals  looking  toward  the 
strengthening  of  regulation  have  come  before  the 
Legislature  the  public  utilities  have  done  every¬ 
thing  in  their  power  to  defeat  such  measures  and 
have  offered  no  constructive  programs  themselves. 

As  to  the  electric  utilities,  at  least  this  has  not  been 
the  situation  in  Wisconsin. 

Before  the  administration’s  bill  for  the  regulation  of 
public  utility  statutes  was  introduced  it  was  submitted,  in 
conference,  to  counsel  and  representatives  of  the  utilities 
tor  criticisms  and  suggestions.  They  disagreed  on  a 
number  of  matters  of  policy.  But  from  the  electric 
utilities  there  was  no  blind  opi>osition  or  mere  obstruc¬ 
tionism.  Some  of  the  criticisms  w'ere  deemed  by  those  in 
charge  of  the  measures  to  be  well  taken  and  drastic 
changes  made  in  the  projxjsed  measures.  The  bills  were 
’hen  introduced,  with  some  of  the  features  regarded  by 
the  utilities  as  highly  objectionable  still  in  the  measures. 
They  were  then  the  subject  of  conference  with  the  com¬ 
mission,  and  after  o|)en  and  frank  discussion  further 
'  lianges  were  made.  When  the  final  hearing  was  held 


upon  the  bills  the  electric  utilities  of  the  state  api^eared  in 
favor  of  the  measures  in  principle,  although  they  repre¬ 
sented  perhaps  the  longest  step  in  regulatory  law  taken  in* 
any.  state  in.  many  years. 

I  have  thus  stated,  in  what  may  seem  to  be  inexcusable 
detail,  the  process  whereby  these  bills  became  law,  because 
the  process  is  almost  as  significant  as  the  laws  them¬ 
selves.  Obviously,  many  of  the  utility  representatives 
believe  neither  in  the  jxjlicy  nor  in  the  wisdom  of  some 
of  these  measures.  But  they  probably  realized  that  if 
regulation  is  to  continue  there  must  be  experimentation 
and  growth,  and  this  experimentation  must  often  be  in 
directions  which  utilities  regard  as  unsound.  They  must 
have  realized  that  to  proclaim  their  belief  in  regulation, 
and  yet  to  fight  bitterly  against  all  changes  or  claimed 
improvements  in  the  legal  or  administrative  basis  of 
regulation,  would  arouse  justifiable  suspicion  as  to  their* 
good  faith  and  a  loss  of  public  confidence. 

How  the  electric  utilities  are  affected 

While  the  changes  in  the  public  utility  statutes  included 
many  subjects,  those  of  chief  interest  to  the  electric 
industry  generally  relate  to  (a)  holding  company  control, 
(b)  depreciation,  (c)  control  of  construction  and.  finally 
(d)  the  asses.sment  of  the  costs  of  investigations  against 
the  utilities. 

The  1931  Legislature  did  not  attempt  to  vest  the 
Public  Service  Commission  with  jurisdiction  over  holding 
companies.  The  theory  of  the  legislation  was  that  by 
giving  the  commission  a  stronger  hold  upon  the  operating 
company  in  its  relations  with  affiliates  whatever  abuses 
were  attributable  to  holding  companies  could  be  con¬ 
trolled.  Therefore,  public  utilities  are  required  to  sub¬ 
mit  for  commission  approval  contracts  or  arrangements 
with  affiliates  (a  term  which  is  broadly  defined),  and  it 
is  incumbent  upon  the  operating  com])any  to  furnish 
proof  of  the  cost  to  the  holding  company  of  the  services 
or  commodities  which  are  the  subject  of  such  contracts 
or  arrangements.  An  attempt  was  made,  the  first,  so  far 
as  we  know,  to  require  foreign  holding  companies  to 
con.sent  to  he  sued  in  the  Wisconsin  courts. 

The  commission  has  proceeded,  in  the  enforcement 
of  this  new  law,  by  issuing  a  questionnaire  calling  for  a 
statement  showing  affiliations  with  other  companies  .and 
for  copies  of  interaffiliate  contracts.  Beyoml  this  little 
occasion  has  yet  arisen  for  the  exercise  of  this  new 
jurisdiction. 

The  first  comprehensive  statute  on  the  subject  of  de¬ 
preciation  was  enacted  by  the  1931  Legislature.  This 
act,  in  effect,  makes  depreciation  accounting,  as  dis¬ 
tinguished  from  retirement  accounting,  mandatory. 
Public  utilities  are  required  to  submit  their  “estimate  of 
the  average  annual  rate  of  depreciation  required  for 
each  of  its  classes  of  fixed  capital.”  These  estimates  the 
commission  reviews  and  certifies  what  it  deems  to  be  the 
])roper  rate.  Such  established  allowances  are  to  l)e  em¬ 
ployed  in  any  subsequent  proceedings  involving  the  ]niblic 
utility’s  rates.  A  provision  of  unusual  interest  forbids  the 
payment  of  dividends  “except  out  of  earnings  remaining 
after  crediting  its  depreciation  reserve  in  accordance  with 
rates  established  by  the  commission,”  except  where  the 
commission  finds  that  such  a  requirement  would  be  con¬ 
trary  to  the  public  interest.  With  this  provision  should 
be  compared  the  provision  in  a  new  statute  governing  the 
issuance  of  securities  which  authorizes  the  commission. 
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after  invcstifjation,  to  ])revent  any  public  utility  from 
paying  dividends  when  its  capital  is  impaired.  Such  im¬ 
pairment  may  conceivably  result  where  the  depreciation 
reserve  is  found  to  be  clearly  inadequate.  These  statutes 
have  not  yet  been  jnit  into  effect  by  the  commission,  and 
therefore  neither  their  practicability  nor  constitutionality 
has  l)een  tested. 

.•\  provision  giving  the  commission  discretionary 
])ower.  by  general  order,  to  veto  proposed  construction 
activities  is  another  new  departure  in  the  law.  .An  order 
flirected  to  electric  and  gas  utilities  has  been  ^promulgated 
by  the  commission,  and  one  respecting  telephone  utilities 
is  now  being  held  under  advisement. 

Financing  regulation — new  style 

'I'he  l‘).^l  session  of  the  T.egislature  provided  for  a 
new  method  of  financing  the  commission.  Heretofore 
the  commission's  retjuirements  have  been  met  out  of  the 
general  funds  by  means  of  a  flat  ajqpropriation.  'Phat 
portitPii  of  the  aippropriation  available  for  jniblic  utility 
regulation  fas  distinguished  from  the  commission’s  P>lue 
.Sky  and  other  powers)  has  not  increased,  although  the 
volume  of  the  work  has  considerably  increased.  This 
has  resulted  in  an  overburdening  of  an  undermanned 
stafT  and  an  inability  to  conduct  comjprehensive  and 
thortmgh-going  investigations. 

.\  new  policy  was  laid  down  by  the  19.31  TvCgislature 
in  a  statute  imjposing  the  cost  of  regulation  upon  the 
utilities,  with  a  residual  a])pro])riation  from  the  general 
funds  for  costs  not  jproperly  chargeable  to  the  titilities. 
'Phe  statute  provides  that  the  costs  of  the  commission’s 
si^ecial  investigations  shall  be  chargecf  against  the  ]Particu- 
lar  utility  involved,  and  that  the  general  residual  costs 
shall  be  assessed  annually  against  all  the  utilities  in  the 
state  on  the  basis  of  their  gross  revenues.  The  statute 
was  successfully  challenged  in  the  Circuit  Court  by  the 
Wisconsin  Telei)hone  Company,  the  subject  of  a  state¬ 
wide  rate  iiKiuiry  instituted  upon  the  commission’s  own 
motion.  'I'he  .Supreme  Court  of  the  state,  on  January  12. 
reversed  the  Circuit  Court  and  sustained  the  statute  in 
all  res])ects.  Further  ajppeal  to  the  United  •States 
.Siqpreme  Court  may  follow.  None  of  the  other  com¬ 
panies  against  which  charges  have  been  made,  including 
a  large  electric  company,  have  challenged  the  law.  'Phese 
payments  to  the  state  are.  of  course,  chargeable  to  operat¬ 
ing  experises. 

.\n  inqportant  factor  in  the  administration  of  ]public 
utility  laws  by  a  commission  turns  neither  ui)on  statutes 
nor  upon  ex]K*rt  personnel.  T  refer  to  the  attitude  which 
the  commission  takes  toward  its  obligations. 

'Pwo  points  of  view  are  possible  and  may  be  commonly 
found.  One  is  the  attitude  that  the  commission  is  essen¬ 
tially  a  judicial  body.  Therefore,  it  regards  its  functions 
as  primarily  that  of  receiving  complaints  from  interested 
consumers  or  utilities,  receiving  and- considering  testimony 
submitted  by  the  i)arties  and  passing  judgment  upon  the 
basis  of  that  record.  'Phe  second  attitude  is  that  the 
commission  is  ])rimarily  and  in  most  of  its  activities  an 
administrative  tribunal.  Therefore,  it  commonly  enters 
into  ifivestigations  upon  its  own  motion  and  exercises  a 
general  supervisory  control.  A  commission  adoi)ting 
this  attitude  will  often,  upon  receiving  a  complaint  and 
finding  that  it  has  merit,  ]>roceed  then  upon  its  own 
motion  and  direct  its  statT  to  submit  testimony  on  the 
issues  in  the  case. 

Phe  present  members  of  the  Wisconsin  Public  Service 


Commission  are  definitely  committed  to  a  predominately 
administrative  conception  of  their  obligations.  There 
are,  of  course,  exceptions  to  this  ])rinciple.  These  relate 
particularly  to  those  instances  in  which  the  commission 
is  exercising  a  genuinely  judicial  function  such  as  is 
involved  where  a  municipality  seeks  to  actpiire  a  private 
utility  and  the  commission  is  obliged  to  fix  the  compensa¬ 
tion.  where  two  private  utilities  are  contesting  for  the 
right  to  operate  in  a  particular  territory  and  the  com¬ 
mission  must  determine  the  issues  between  them,  repara¬ 
tion  proceedings,  and  the  like.  Put  in  the  general  ‘run 
of  its  customary  duties  to  see  that  adecpiate  service  at 
reasonable  rates  is  furnished,  the  commission  has  taken 
the  position  that  its  staff  should  actively  prepare  and 
])articipate  in  the  ])roceedings.  In  some  instances  the 
need  of  such  staff  ])articii)ation  is  occasioned  by  the  fact 
that  the  application  is  cx  parte:  .such  a  case  is  the  applica¬ 
tion  for  the  issuance  of  .securities  where  the  interest  of 
investors  and  consumers  may  be  affected.  A  more 
typical  situation  arises  where  a  utility  .seeks  to  increa.se  its 
rates,  or  consumers  of  a  municipality  comidain  against 
existing  rates  and  .seek  reductions.  In  such  cases  the 
commission  has  concluded  that,  generally  speaking,  the 
consumers  have  not  been  adecpiately  re])resented.  and 
that  it  is  a  definite  jxirt  of  the  commission’s  obligation  to 
see  to  it  that  a  complete  and  thorough  record  is  made 
before  it.  The  commission  in  instituting  an  investigation 
and  insisting  that  an  adecpiate  record  be  m.'ule  is  acting 
as  an  administrator  and  perha]>s  in  some  cases  as  an 
inquisitor.  Once  the  record  is  made,  however,  the  deci¬ 
sion  must  be  made  upon  the  facts  in  the  record  and 
without  giving  any  weight  to  the  fact  that  the  commis¬ 
sion  itself  directed  that  the  record  be  made. 

I  have  been  asked  to  set  out  in  this  statment  what 
the  attitude  of  the  electric  utilities  in  the  state  has  been 
respecting  the  new  regime.  What  their  re])resentatives 
may  be  tbinking.  of  course.  I  have  no  way  of  knowing. 
Put  their  conduct  to  date  has  been  almost  without  exce])- 
tion  co-oiKwative  and  he!])ful.  Fre(juent  informal  con¬ 
ferences  arc  held  with  re.si)onsible  executives,  in  which 
frankness  i)rcvails.  Pusiness  problems  are  discussed 
with  the  utmost  candor  on  Iwth  sides,  resulting  in  a 
better  understanding  by  the  commission  of  the  trials  of 
management  and.  we  believe,  in  a  better  comprehension 
on  the  ])art  of  utility  repre.sentatives  of  the  duties  owing 
to  the  public. 

T 

Safety  from  Cave-in  Hazards 
in  Underground  Construction 

I'o  avoid  cave-ins  and  endangering  of  workmen  in 
them,  all  excavations  of  the  Milwaukee  Electric  Railway 

Ught  Company  in  sandy  or  loose-filled  material  are 
sheeted  tightly  and  braced  securely  as  fast  as  they  are 
dug.  All  trenches,  even  in  the  hardest  of  clay,  are  braced 
every  8  ft.  as  soon  as  they  reach  ft.  in  dejith. 
'I'renches  within  2  ft.  of  a  previous  trench,  building  wall.  ' 
curb  line  or  a  railway  track  zone  are  cross-braced  every 
8  ft.  as  soon  as  they  reach  2  ft.  in  depth.  Additional 
braces  are  added  as  the  excavations  are  deepened.  All 
tunnels  over  8  ft.  long  are  completely  lined  with  strong 
sheeting.  These  practices  were  reported  in  a  paper  by 
R.  L.  Dodd  before  the  Engineering  Section,  Great  Lake> 
Division.  X.E.L.A. 
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Barnacles,  mud  and  shells  were  cleared 
from  cable  as  it  was  reeled 


Cable  Service  Uninterrupted 
Though  Channel  Is  Dredged 

By  A.  W.  MILLIKEN 

Siipenutoidcnt  of  Electrical  Department 
-Vra'  Bedford  Gas  &  Edison  Light  Company, 

Nezv  Bedford,  Mass. 

W'hen  the  United  States  "overnment  began  to  dredge 
the  Acushnet  River  in  New  Bedford,  Mass.,  the  New 
Bedford  Gas  &  Edison  Light  Company  of  the  Associated 
System  was  faced  with  the  necessity  of  moving  its  four 
cables  and  at  the  same  time  maintaining  service  supplied 
by  these  cables  to  an  area  of  about  600  square  miles,  in¬ 
cluding  virtually  all  of  Cape  Cod. 

The  river  is  about  one  mile  wide  at  the  point  where 
the  cables  are  laid.  The  cables,  carrying  22,000  volts, 
stretch  from  New  Bedford  to  Palmer’s  Island  in  the 
middle  of  the  river  and  thence  to  Fairhaven  on  the  oppo¬ 
site  shore.  All  four  cables  w’ere  laid  in  unfilled  trenches 
5  ft.  deep. 

The  government  proposed  to  make  the  25-ft.  channel 
5  ft.  deeper  and  to  increase  its  width  from  300  ft.  to 


350  ft.  In  order  to  permit  the  dredging  company  to 
operate  a  safe  distance  from  the  cables,  it  was  necessary 
to  move  them  to  a  temporary  |X)sition,  200  ft.  upstream, 
and  then,  after  dredging,  back  to  their  permanent  location 
in  a  trench  5  ft.  deeper  than  the  new  channel. 

After  considering  several  methods,  including  floating 
the  cables  on  buoys  and  moving  them  under  water  by 
means  of  large  steel  reels,  it  was  finally  decided  to  break 
the  joints  at  Palmer’s  Island,  wind  the  cables  on  a  large 
wooden  reel  fixed  on  a  lighter,  move  them  to  their  tem¬ 
porary  location,  unreel  them  and  make  up  joints  to  main¬ 
tain  service.  After  the  permanent  trench  was  finished 
this  operation  was  re|>eated,  thus  requiring  reeling  and 
unreeling  each  cable  twice. 

Two  of  the  cables  had  been  laid  in  1915,  one  in  1924 
and  the  remaining  one  in  1930,  all  being  three-conductor, 
22-kw.  cables  covered  with  cambric  or  paper  and  lead 
and  armor. 

The  first  cable  picked  up  was  the  1930  cable  of 
500,000-circ.mil  conductor  and  paper  insulation,  weigh¬ 
ing  21.8  lb.  per  foot.  This  cable  came  up  easily  with 
drive  applied  to  only  one  side  of  the  reel.  About  1,500 
ft.  of  this  cable  was  taken  up  and  relaid  in  one  day.  It 
was  necessary,  of  course,  to  break  the  splice  on  Palmer’s 
Island,  and  this  had  to  be  remade.  No  .splice  existed  in 
this  particular  cable  in  the  water.  For  the  remaining 
cables,  which  were  naturally  more  deeply  embedded,  a 
double  drive  on  the  reel  was  found  to  be  necessary. 

The  next  cable  taken  up  was  the  one  laid  in  1924,  a 


Cable  reel  supports 
and  peripheral  rope 
drive  on  reel 
Note  the  joint  which  waa 
reeled,  unharmed,  along 
with  the  cable. 


Winch-driven  reel 
for  lifting  cable 

Note  the  single  rope  drive 
used  here.  Thi.s  is  the 
1930  cable ;  earlier  one.a 
required  a  double  drive. 
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three-conductor  300, 000-circ.mil  cable  with  round  con¬ 
ductors,  impregnated  paper  insulation,  weighing  21.75  lb. 
fx?r  foot.  It  had  two  splices  in  the  water,  one  west  of 
the  channel  and  one  east.  It  was  thought  at  first  that  it 
would  be  necessary  to  remake  lx)th  of  these  splices,  but  it 
was  found  jxissible  to  handle  the  splices  satisfactorily  on 
the  reel,  thereby  saving  considerable  time  in  moving  to 
the  temporary  location.  When  finally  laid  in  their  per¬ 
manent  j)osition  all  splices  on  all  cables  were  remade  in 
order  to  guard  against  any  possible  damage  to  the  splices 
in  moving. 

I'he  two  1915  cables  were  relaid  in  their  temporary 
locations  without  reconnection,  as  it  was  possible  to 
maintain  adequate  service  with  the  two  cables  first 
moved.  In  removal  to  their  original  positions  the  1915 
cables  were  moved  fir.st  and  reconnected. 

1^'rom  the  time  when  the  reel  w'as  fixed  on  the  lighter 
until  the  date  when  the  last  cable  was  put  back  into  service 
was  only  two  months.  All  the  w’ork  was  done  wdth  the 
original  cable,  no  extra  lengths  being  necessary.  Service 
was  maintained  wdth  at  least  two  cables  at  all  times, 
there  w’ere  no  accidents,  and  the  entire  job  was  con¬ 
sidered  to  have  been  highly  successful. 

▼ 

Substation  Structure  Lowered 
by  Shortening  Supporting  T owers 

Dunwoodie  Avenue  substation  of  the  Yonkers  h'lectri: 
Light  &  Pow’er  Comi)any  is  at  present  supplied  by  meat  s 
of  two  132-kv.  underground  cable  lines  from  the  ilell 
(late  station  of  the  United  Electric  Light  &  Lower 
C'ompany.  Recently  this  substation  has  been  j^artly 
rearranged  to  accommodate  two  132-kv.  overhead  lines. 
A  ground-wire  network  over  the  high-voltage  section 
will  form  a  continuation  of  the  line  ground  wires. 

In  the  rearrangement  of  equipment,  buses  and  connec¬ 
tions  it  was  found  practicable  to  lower  the  structures 
12^  ft.  and  still  maintain  consistent  spacing  of  conducting 
])arts.  'fhis  was  particularly  desirable  as  this  amount  of 
saving  in  the  height  of  the  towers  supporting  the  ground- 
wire  network  was  thus  made  possible. 

Lowering  the  structures  was  effected  in  two  ways: 


12  ft.  of  height  saved  by  lowering  structure 

Xew  base.s  attached,  po.;t.s  cut  off  and  structure  lowered. 


The  height  of  the  132-kv.  section  was  reduced  by  cutting 
off  the  towers  at  the  top ;  that  of  the  45-kv.  section  by  a 
similar  operation  at  the  bottom.  The  work  on  the  latter 
was  started  by  attaching  new  bases  12^  ft.  above  the 
foundations  at  each  tower.  Timber  masts  were  then 
erected  at  each  tower  to  support  the  structure  while  the 
lower  ])ortion  was  cut  away  and  during  the  lowering 
operation.  The  work  was  done  with  the  bus  de-energized 
and  without  disturbing  the  suspended  equipment.  The 
load  on  each  corner  mast  was  about  7^  tons  while  carry¬ 
ing  the  weight  of  the  structure,  60  ft.  long,  21  ft.  wide 
and  70  ft.  high. 


132-kv.  station  pro¬ 
tected  by  grounded 
rnesh 

The  ground  wires  will 
clear  the  161  -  kv. 
opened  disconnect 
switches  on  the  132- 
kv.  bus  by  21  ft. 
Line  ground  wires  will 
tie  into  the  network  at 
the  corners  on  the  en¬ 
tering  side. 
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Utility  Ties  Valuable  to  Steel  Plants 


By  A.  H.  DYCKERHOFF 

Chicago,  III. 
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Steel  plant  of  small  and  medium  capacity 


Gas  utility  system 


Triangular  integration  of  energy  struc¬ 
tures  of  steel  plant  and  of  gas  and 
electricity  systems  results  in  over-all 
economy  distributed  among  them 


Electric  enen 
on  weekerti 


Electric  energy 
on  weekdays 


—  getterahrs 

Steel  plant  of  large  capacity 


\Energy  in 
^oke  oven  gas 
\on  weekdays 
^nd  on  weekends 


Three-part 
energy  fabric 


HAX’IN^  discussed  the  price  and  cost  of  energy 
in  the  electric  and  gas  utility  systems  and  the 
energy  structure  of  a  typical  steel  plant,  including 
the  valuation  of  its  by-product  energy  in  previous 
articles,*  this  article  concerns  itself  with  the  possibilities 
of  energy  exchange  between  any  two  and  all  three  of  the 
systems.  Many  of  the  considerations  that  enter  the 
various  possible  combinations  are  quite  obvious  and  can 
he  passed  over  rapidly,  while  more  detailed  attention  will 
he  given  to  the  energy  integration  in  which  all  three 
systems  appear.  For  instance,  the  blending  of  the  energy 
structures  of  electric  and  gas  utilities  would  consist 
mainly  of  the  use  of  gas  by  the  electric  system  in  steam 
boilers,  gas  engines  or  gas  turbines.  It  might  also  exist 
in  a  combination  using  some  method  of  low  temperature 
coal  carbonization.  But  most  of  these  possibilities  lack 
economy  at  present  under  practically  all  conditions.  In 
present-day  practice  energy  exchange  between  electric 
and  gas  systems  can  hardly  be  more  than  special,  as 
when  in  some  regions  large  availability  and  consequent 
low  price  make  natural  gas  an  economical  fuel  for  ptnver 
stations  or  when,  more  commonly,  gas  supply  for  any 
reason  exceeds  holder  capacity  on  week-ends  or  when 
supply  and  demand  of  natural  gas  must  be  balanced. 

Coupling  up  the  energy  structures  of  two  or  several 
steel  mills  can  cover  blast-furnace  and  coke  gas  mains 
as  well  as  the  electric  system.  No  doubt  a  better  equaliza¬ 
tion  of  the  gas  conditions  is  attained  and,  thereby,  a  re¬ 
duction  of  gas  losses.  However,  coupling  up  the  electric 
network  of  the  steel  plants  shows  but  a  moderate  ad- 
\antage.  because  the  maximum  demands  of  the  electric 
load  occur  generally  at  the  same  time.  The  diversity 
factor  is  therefore  not  very  favorable,  it  being  about 
0.965.  Since,  also,  the  valuation  of  the  energy  in  the 
several  steel  plants  and  the  cost  of  generating  electric 
power  are  about  equal,  the  total  gain  obtained  by  the 
mutual  energy  delivery  between  steel  plants  is  limited. 
The  coupling-up  of  these  systems  can  be  accomplished 

*Sce  articles  on  “Regional  Energy  Co-ordination  Embraces 
t^teel.  Gas,  Power  Industries”  and  “Steel  Plants  Have  Regional 
l-.nergy  Potentialities,”  page  406  and  44^  in  “Electrical  World” 
far  February  27 ,  1932,  and  March  5.  1^32  respectively. 


in  the  main  by  two  methods :  The  first  method  embraces 
the  delivery  of  coke-oven  and  blast-furnace  gas  by  the 
steel  plant  to  the  boilers  of  the  electric  utility  simul¬ 
taneously  with  the  coupling  up  of  the  electric  systems  of 
both.  Delivery  of  coke-oven  gas  to  the  boilers  of  the 
utility  can  take  place  only  if  no  other  means  of  applica¬ 
tion  can  be  found.  Since  the  value  of  the  blast-furnace 
gas  within  the  steel  plant,  including  cost  of  cleaning, 
varies  between  19.3  and  20.5  cents  per  1,000,000  B.t.u., 
and  since  it  has  a  value  of  approximately  20  cents  only 
to  the  utility  power  plant,  its  delivery  cannot  bring  a 
gain,  particularly  since  no  cost  of  transmission  has  been 
allowed  in  these  figures.  Therefore,  the  delivery  of  blast¬ 
furnace  gas  by  a  steel  plant  can  be  considered  only  if 
the  power  plant  of  the  utility  and  the  steel  plant  are 
adjacent  and,  also,  if  there  is  a  surplus  of  blast-furnace 
gas,  having  no  value  or  a  smaller  value  than  about 
20  cents  per  1,000,000  B.t.u.  within  the  steel  plant,  con¬ 
ditions  met  with  in  very  few  basic  steel  plants  and  only 
in  plants  having  l)last  furnaces. 

The  second  method  concerns  the  connecting  up  of  the 
electric  systems  of  the  utility  and  the  steel  plant.  The 
electric  utility  could  absorb  possibly  such  surplus  elec¬ 
tric  ix)wer  as  is  generated  by  the  occasional  surplus  of 
gas  of  the  steel  plant.  If  we  assume  that  an  energy  of 
13.900  B.t.u.  be  required  to  generate  1  kw.-hr.  by  large 
generating  units,  operating  at  40  to  41  per  cent  capacity 
factor,  the  value  of  the  fuel  component  of  the  cost  jKW 
kilowatt-hour  is  but  0.238  cent  at  the  central  station. 
Now  if  the  connecting  up  of  the  two  systems  is  to  serve 
the  sole  purpose  of  absorbing  occasional  and  week-end 
surplus  electric  energy  of  the  steel  plant  and  transmission 


Table  I — Steel  Plant  Control  of  Gas  Flow 

Rate  of  Operation  Feasible  Degree  of 

of  Steel  Plant  C^>ntrolling  Flow  of  Coke-Oven 

(Per  Cent)  Oas  Delivery  (Per  Cent) 


30 

40 

60 

70 

80 

90 

too 


77.2 

66.4 

64.3 
55.9 
48.7 

40.5 

32.3 
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The  blended  energy  complex 

1.  Price  of  1  kw.-hr.  purchased. 

2.  Cost  of  1  kw.-hr.  g^enerated  in  steel  mill  power  plant. 

3.  Energy  In  blast  furnace  gas  liberated  by  purchasing 
electric  power  in  steel  plant  with  small  energy  require¬ 
ments. 

4.  Same  as  (3)  but  for  steel  plant  with  large  energy 
requirements. 

5.  Energy  in  blast  furnace  gas  required  for  underfiring 
coke  ovens. 

6.  Energy  in  total  blast  furnace  gas  available. 

7.  Energy  required  for  stoves,  blast  furnace  and  bes- 
semer  blowers,  heating  and  open-hearth  furnaces, 
various  steam  uses  and  losses. 

8.  Total  energy  required  in  blast  furnace  gas. 

9.  Additional  energy  required  in  blast  furnace  gas. 

10.  Energy  in  coke  oven  gas  to  heating  furnaces. 

11.  Energy  in  coke  oven  gas  to  open-hearth  furnaces  in 
summer,  in  part  replaced  by  oil  in  winter. 

12.  Energy  in  coke  oven  gas  to  open-hearth  furnaces  and 
heating  furnaces. 

13.  Energy  in  coke  oven  gas  available  by  underfiring 
with  coke  oven  gas. 

14.  Energy  in  coke  oven  gas  liberated  l)y  underfiring  with 
blast  furnace  gas. 

I.").  Total  coke  oven  gas. 

17a.  Cost  of  coke  oven  gas  liberated  by  blast  furnace  gas 
underfiring  made  available  by  purchase  of  electric 
power. 

17b.  Cost  of  coke  oven  gas  liberated  by  blast  furnace  gas 
underfiring  made  available  by  purchase  of  electric 
power  plus  profit  equivalent  to  return  of  investment 
within  four  years. 

18a.  Value  of  coke  oven  gas  (available  by  coke  oven  gas 
underfiring)  for  open-hearth  furnaces,  including  an 
increment  of  15  per  cent  (assumed). 

18b.  Average  value  and  co.st  of  straight  coke  oven  gas 
(Curve  18a)  and  of  coke  oven  gas  liberated  by  blast 
furnace  gas  underfiring  (Curve  17b)  with  considera¬ 
tion  of  volumes  involved. 

The  shaded  area  between  curves  1  and  2  indicates  the 
saving  per  kilowatt-hour  obtained  by  the  purcha.se  of 
electricity.  The  evidence  shows  that  under  average  con¬ 
ditions  the  blast-furnace  gas  liberated  by  the  purcha.se  of 
electric  power  just  about  covers  the  energy  required  for 
underfiring  the  coke  ovens. 

very  large  production  should  correspondingly  cover  at 
least  part  of  the  electric  energy  required  by  them  by  jmr- 
chasing  from  the  electric  utility.  In  these  cases,  involv¬ 
ing  fair-sized  volumes  of  electric  energy  purchased,  it  is 
feasible  that  the  electric  utility  absorbs  occasionally,  on 
week-days  and  on  week-ends,  electric  energy  generated 
from  surplus  blast-furnace  gas,  because  the  rate  of  the 
jiurchased  electric  energ>'  includes  the  fixed  and  operat¬ 
ing  expenses  incurred  l)y  the  transmission. 

Gas  utility  and  steel  plant  system 

This  interconnection  is  shown  diagrammatically  on 
])age  491.  It  can  consist  of  a  direct  connection  of  the 
coke-ov’en  gas  main  of  the  steel  plant  with  the  mains  ot 
the  gas  utility ;  indirectly,  however,  the  blast  furnace  gas 
can  share  in  the  interconnection  by  underfiring  the  coke 
ovens  and  therewith  by  the  liberation  of  coke-oven  gas. 
The  value  of  the  coke-oven  gas  for  open-hearth  furnace^ 
varies  betwen  40  and  32.1  cents  per  1,000,000  B.t.u.  and 
the  cost  of  the  coke-oven  gas  liberated  by  blast-furnace 
gas  underfiring  fluctuates  between  28.0  and  25.15  cent- 
per  1,000,000  B.t.u.  when  the  steel  plant  is  generating  it" 
own  electric  power,  and  between  27.1  and  24.7  cents  per 
1,000,000  B.t.u.  ..when  purchasing  electric  power.  When 
considering  the  known  fact  that  the  cost  of  gas  from  a 
large  coke-oven  plant  is  approximately  20  cents  per 
1,000  cu.ft.,  equivalent  to  35.7  cents  per  1,000,000  B.t.u. 
(at  560  B.t.u.  per  cubic  foot)  when  being  operated  at 
about  100  per  cent  capacity  factor,  it  is  reaclily  recog¬ 
nized  that  true  economies  require  that  the  flow  of  energy 
in  the  coke-oven  gas  occurs  from  the  steel  plant  system  to 
the  gas  utility  system,  particularly  of  that  jiart  of  coke- 
oven  gas  showing  the  greatest  price  and  cost  difference . 
i.e.,  of  the  coke-oven  gas  liberated  by  blast-furnace  gas 


Raw  Steel  Production  per  Month, Thousand  Tons 


facilities  have  to  be  installed,  it  is  readily  calculated  that 
a  connecting  up  of  the  systems  for  that  sole  purpose  is 
entirely  uneconomical,  if  the  necessary  allowance  for 
lixed  and  operating  expenses  and  for  losses  incurred  is 
being  made. 

However,  since  the  generating  costs  of  this  tyj)ical 
steel  plant  vary  between  1.279  and  0.887  cent  per  kilo¬ 
watt-hour,  considering  the  entire  range  of  plant  opera¬ 
tion.  and  since  the  price  of  1  kw.-hr.,  purchased  from  the 
electric  utility  in  Chicago,  varies  between  0.693  and 
0.672  cent  at  the  .same  load  factor,  it  is  indicated  that 
the  more  energy  in  kilowatt-hours  required  by  the  steel 
mill  is  covered  by  purchase  from  the  electric  utility,  the 
greater  jirofit  is  being  obtained  by  the  .steel  plant.  Pro- 
\ided,  therefore,  a  satisfactory  disposal  of  the  blast 
lurnace  gas  can  be  arranged,  it  is  good  economics,  as 
evidenced  by  the  simple  comparison  of  cost  and  price  of 
1  kw.-hr.  available  in  Chicago,  that  steel  plants  of  small 
and  medium  cajiacity  should  purchase  all  electric  energy 
required  from  the  electric  utility.  Steel  plants  having 
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underfiring  made  available  by  the  purchasing  of  electric 
jKJwer. 

On  the  bases  of  energy  price  and  cost,  it  has  been 
proved  that  a  steel  plant,  for  greatest  energy  economy, 
should  purchase  all,  or  a  large  part,  of  its  electric  power 
requirements  and  should  sell  coke-oven  gas.  By  pur¬ 
chase  of  the  electric  energy  blast-furnace  gas  is  liberated 
for  underfiring  the  coke  ovens,  thereby  making  the 
lowest-priced  gas  indirectly  available  for  sale  to  the  gas 
utility  system.  On  this  basis,  the  blending  of  the  energy 
structure  of  the  utility  systems  with  that  of  the  typical 
steel  plant  for  its  entire  range  of  operation  has  been 
carried  out  numerically  and  diagrammatically  in  the 
graph  of  energy  complex,  which  is  self-explanatory  with 
the  legend  given  and  flow-lines  marked.  Briefly,  the 
blending  of  the  energy  structures  in  this  figure  shows  the 
following : 

1.  The  great  saving  which  can  be  obtained  by  the  pur¬ 
chase  of  electric  ix)wer  is  shown  by  difference  (shaded 
area)  of  curve  1,  representing  the  price  of  1  kw.-hr. 
purchased,  and  curve  2,  giving  cost  of  1  kw.-hr.  gene¬ 
rated  in  steel  plant. 

2.  The  energy  (line  3)  liberated  by  the  purchase  of 
the  electric  power  for  the  typical  steel  plant  with  small 
requirements  for  electric  poiocr  is  slightly  less  than  the 
energy  consumed  when  underfiring  the  coke  ovens  with 
blast  furnace  gas  (line  5). 

For  a  steel  plant  with  a  large  demand  for  electric 
])ower  the  amount  of  energy  in  the  blast  furnace  gas 
liberated  by  the  purchase  of  electric  power  is  rejiresented 
by  line  4,  which  amount  is  slightly  larger  than  that  con¬ 
sumed  for  underfiring  the  ovens.  Therefore,  under  aver¬ 
age  conditions,  the  blast-furnace  gas  liberated  by  the 
purchase  of  the  electric  penver  covers  about  the  energy 
required  for  underfiring  the  ovens. 

3.  The  application  of  blast-furnace  gas  in  heating  and 
open-hearth  furnaces  and  for  underfiring  the  ovens  pre¬ 
vents  the  bleeding  of  blast-furnace  gas.  which  conditions 
create  a  slight  deficit  of  this  gas  (=  diflference  between 
lines  6  and  8). 

4.  The  coke-oven  gas  volume,  enlarged  by  blast¬ 
furnace  gas  underfiring,  permits  a  better  blending  into 
the  structure  of  the  gas  utility.  Its  system  labors  under 
a  very  variable  load,  demanding  large  volumes  during  the 


heating  season.  The  coke-oven  gas  available  for  sale 
under  such  conditions  outlined  above  (diflference  between 
15  and  10)  for  the  typical  steel  plant  in  its  entire  range 
of  operation  is  regulatable  by  the  steel  plant  as  indicated 
in  Table  I. 

However,  since  no  steel  plant  operates  at  a  rate  of  100 
]ier  cent  continuously,  and  since  the  average  rate  of 
operation  of  the  steel  industry  from  1922  to  1928  has 
been  about  77  per  cent,  one  is  justified  in  taking  a  plant 
condition  ])ermitting  a  regulation  of  the  flow  of  coke- 
oven  gas  of  about  60  per  cent.  The  control  of  the  flow 
of  gas  to  the  utility  can  be  accomplished  by  several 
means:  One  method  provides  for  tlie  use  of  oil  and 
blast-furnace  gas  in  the  oi:)en-hearth  furnaces  during  the 
cold  season,  when  the  largest  volume  of  coke-oven  gas 
would  be  delivered  to  the  utility,  reverting  to  the  use 
of  mixture  of  coke-oven  and  blast-furnace  gas  in  sum¬ 
mer.  The  other  method  would  apj)ly  to  the  tem|X)rary 
underfiring  with  coke-oven  gas  in  place  of  blast-furnace 
gas  during  the  summer  months. 

5.  The  ap])roximate  minimum  prices  of  the  two 
volumes  of  coke-oven  gas  are  given  in  the  lines 
17b  and  18a. 

The  cost  of  the  coke-oven  gas  made  available  by  blast¬ 
furnace  gas  underfiring  liberated  by  the  jnirchase  of  elec¬ 
tric  [X)wer  is  shown  in  line  17a,  which  cost  includes  fixed 
charges  of  15  per  cent  on  the  investment  required  to 
liberate  that  gas.  Since  frequently  such  a  net  profit  is 
expected  so  as  to  insure  the  return  of  the  investment 
within  a  period  of  four  years,  an  additional  charge  has 
been  set  up  and  added  to  the  cost,  the  sum  of  which  is 
represented  by  line  17b.  The  other  volume  of  coke 
oven  gas,  produced  by  coke-oven  gas  underfiring,  has 
likewise  received  an  adjustment.  Here  15  per  cent  ha-^ 
been  added  to  its  intrinsic  value  within  the  .steel  ])lant 
for  open-hearth  furnaces,  of  which  5  ])er  cent  serves  to 
cover  any  additional  energy  requirements  due  to  chang¬ 
ing  the  fuel  for  winter  and  summer  .season  and  10  i)er 

The  "super-power”  station  in  the  "super-energy”  frame 

Thi.s  plant  (State  Line)  of  the  C’hioaKO  District  Electric 
<5enerating  Company  now  contains  one  2<>(i,n00-kw.  miit. 
It  is  an  excellent  example  of  the  high  economy  station 
presumed  in  these  articles.  This  station  from  time  to 
time  uses  gas  for  fuel  when  excesses  of  supply  require 
such  use  for  balancing  gas  load. 
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Table  II — Steel  Plant  Power  and  Related  Costs 
When  Coupled  with  Utility  Systems 


1 

1 

M  3 

1 

O  ^ 

ToUl  Net 
Profit  Due  to 
Co-operation 

li 

c  « 

s  c 

Cl, 

Kw.-Hr,  Req 
per  Month 

Price  of  1  Kw 
Purchased 

Total  Cost  of 
chased  El« 
Power,  (D( 
per  Month) 

Production  1 
Costs,*  (Di 
per  Month) 

Net  Profit  on 
of  Coke  Ovei 
(Dollars  px 
Month) 

Total  Net 
(Dollars  pel 
Month) 

with  Utilities 

r-S 

0  5 ^ 

33,100 

4,983,000 

0. 

,693 

34,500 

126,650 

3,030 

158,120 

44,880 

1.36 

38.000 

5,323,000 

0 

691 

36,700 

136,000 

6,860 

165,840 

46,160 

1.21 

43,200 

5,693,000 

0 

688 

39,100 

145,600 

10,100 

174,600 

48,400 

1.  12 

47.200 

5,958,000 

0 

686 

40,800 

162,500 

16,150 

187,150 

48,850 

1.03 

52,100 

6,278,000 

0 

684 

43,000 

171,700 

17,150 

197,150 

47,450 

0.91 

57,200 

6,623,000 

0 

.682 

45,000 

181,000 

18,020 

207,980 

46,020 

0.80 

62,200 

6,938,000 

0 

68 

47,100 

190,000 

18,580 

218,520 

44,480 

0.71 

67,200 

7,278,000 

0 

.678 

49,400 

199,500 

19,100 

229,800 

43,200 

0  64 

72,200 

7,558,000 

0 

.677 

51,100 

208,000 

19,500 

239,600 

42,400 

0.59 

77,300 

7,848,000 

0 

.675 

53,000 

218,800 

19,900 

251,900 

39,100 

0.50 

82,200 

8.223,000 

0 

.674 

55,500 

228,000 

20,050 

264,450 

37,550 

0.45 

87,300 

8,553,000 

0 

.672 

57,400 

238,000 

20,250 

275,150 

•37,850 

0.43 

*  of  furnace  blowinR,  bessenier  blowing,  steam  for  miscellaneous  uses, 
operation  of  lieatinR  furnaces  and  open-hearth  furnaces. 


gas  Utility  load  factor  of  about  75  per  cent.  It  has  been 
assumed  that  the  price  received  for  the  coke-oven  gas 
liberated  by  blast-furnace  gas  underfiring  would  be  equiv¬ 
alent  to  32.2  cents  per  1,000,000  B.t.u.  and  for  the  coke- 
oven  gas  produced  with  coke-oven  gas  underfiring  equiv¬ 
alent  to  approximately  42  cents  per  1,000,000  B.t.u.  This 
has  been  clone  for  the  .sake  of  simplicity,  because  the 
cost  and  value  of  thie  coke-oven  gas  vary  with  the  pro¬ 
duction,  as  curves  17b  and  18a  show. 

The  total  net  profit,  due  to  the  close  co-operation  with 
the  electric  and  gas  utilities,  would  be  between  $37,550 
and  $48,850  per  month  and  Ifetween  $0.43  and  $1.36  per 
ton  of  raw  steel  depending  on  the  rate  of  operation. 
These  very  astounding  figures  speak  for  themselves. 
Some  may  argue  about  this  or  that  figure,  others  may 
feel  vexed  about  operating  the  steel  plant  as  discussecl, 
but  the  net  profits  obtainable  are  so  large  that  a  slight 
reduction  cannot  change  the  result  materially,  namely, 
that  “super-energy”  as  applied  to  electric  and  gas  utilities 
and  basic  steel  plants  affords  true  economy. 


cent  has  been  assumed  as  a  minimum  net  profit.  By  this 
means  curve  18a  was  determined.  To  obtain  a  composite 
minimum  price  of  these  two  volumes  curve  18b  was  com¬ 
puted,  based  on  line  17b  and  curve  18a  and  the  actual 
volumes  involved. 

As  stated  previously,  practically  the  same  fundamental 
conditions  apply  to  steel  jflants  of  very  large  capacity, 
which  permit,  likewise,  a  very  close  co-operation  with 
the  utilities.  Here  only  a  part  of  the  electric  energy 
required  by  the  large  steel  ])lant  and  only  a  part  of  the 
total  coke-oven  gas  produced  would  participate  in  the 
exchange  of  energy  through  i)urchase  and  sale.  The 
blending  of  the  energy  structures  would  be  still  more 
close,  inasmuch  as  week-end  electric  energy  from  surplus 
blast-furnace  gas  would  frequently  be  absorbed  by  the 
utility,  with  a  credit  per  kilowatt-hour  equivalent  to  the 
approximate  fuel  value  of  the  base-load  central  station. 

Cost  exhibit  of  typical  steel  plant  coupled  with 
electric  and  gas  utility  systems 

If  one  now  takes  the  close  blending  of  these  three 
systems  as  a  basis,  as  it  is  carried  through  in  the  energy 
complex,  and  computes  the  cost  exhibit,  drawn  up 
analogous  to  that  of  the  isolated  energy  system,  of  the 
ty|)ical  steel  plant  very  considerable  saving  will  be  ob¬ 
tained.  as  is  evident  from  Table  II. 


▼ 

Lighting  a  Small  Art  Gallery 

Lens  plates  mounted  flush  with  the  ceiling  and  lam])s 
of  60-  and  100- watt  rating  are  effectively  used  at  the 
new  Winchester,  Mass.,  public  library’s  combined  art 
gallery  and  auditorium  to  provide  18  ft. -candles  on  the 
picture  area  of  the  walls  and  5  ft. -candles  at  the  floor 
level.  The  room  is  33  ft.  long  x  29  ft.  wide  x  16  ft. 
high.  In  general  the  lamps  are  spaced  7  in.  apart,  with 
subdivided  circuits  to  facilitate  varying  the  intensities. 
In  each  corner  an  open  60-watt  lamp  is  j^rovided  for 
general  use,  as  in  watchman’s  inspections.  Proceeding 
from  each  corner  in  each  direction  along  right-angled 
axes  are  four  100-watt  lamps,  or  eight  per  corner,  and 
in  the  middle  sections  looking  toward  the  rostrum  are 
sixteen  60-watt  lamps  on  each  side  of  the  hall.  At  each 
end  in  the  middle  are  eight  more  60-watt  lamps,  or 
sixteen  in  all.  This  disposition  gives  a  total  of  64 
f)0-watt  lamps  and  32  100- watt  lamps  for  the  complete 
installation,  plus  the  four  corner  units  mentioned. 
Kirbylite  lenses  are  u.sed.  The  absence  f)f  jwojecting 
fixtures  has  received  much  favorable  comment. 


Since  all  electric  power  would  be  pur¬ 
chased,  the  main  power  plant  would 
have  but  blowers  and  boilers.  Soak¬ 
ing  pits  and  heating  furnaces  would 
be  heated  with  blast-furnace  gas 
slightly  enriched  with  coke-oven  gas 
to  117  B.t.u.  i)er  cubic  foot.  The 
open-hearth  furnaces  would  operate 
in  part  on  a  highly  preheated  mixture 
of  blast-furnace  and  coke-oven  gas 
(247  B.t.u.  per  cubic  foot),  in  part  on 
blast-furnace  gas  and  oil,  in  order  to 
obtain  adjustment  of  the  flow  of 
coke-oven  gas  corresponding  with  a 

Diffused  lighting  of  exhibition  room 

from  overhead  units  frees  display 
space  from  all  obstructions 
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Frequency,  Time  and  Load  Control 

on  Interconnected  Systems 


By  PHILIP  SPORN  and  V.  M.  MARQUIS 

American  Gas  &  Electric  Com f any 

Operation  of  any  large  interconnected  system  in¬ 
volves  such  questions  as  individual  plant  economy, 
tie-line  loading,  interconnected  contractual  agree¬ 
ments,  frequency  and  time  deviation.  To  overstress 
unduly  any  one  of  these  points  will  invariably 
upset  system  operation.  Experience  along  these 
lines  is  cited. 

Frequency  regulation  at  one  point  only,  either 
manually  or  automatically,  has  not  proved  a  practi¬ 
cal  solution  of  the  problem,  because  all  errors  in 
the  co-ordination  of  load  demand  and  generating 
capacity  on  all  parts  of  the  system  are  reflected  over 
tie  lines  to  the  frequency  regulating  station.  Theo¬ 
retical  analysis  and  actual  experience  bear  this  out. 
Automatic  frequency  control  (plus  automatic  tie¬ 
line  control  if  necessary)  at  many  points  on  an 
interconnected  system  gives  promise  of  a  satisfactory 
solution. 


little,  if  any,  complaint  about  the  time  service  j^iven 
by  a  synchronous  electric  clock. 

On  the  other  hand,  if  Fig.  3  is  examined,  it  will  Ik* 
seen  that  the  tie-line  loading,  starting  in  with  almost 
zero  at  the  beginning  of  the  period,  increased  to  50,000 
kw.  at  the  end  of  twenty  minutes,  dropped  down  to  zero 
again  at  the  end  of  45  minutes,  built  up  to  100,000 
kw.  in  another  45  minutes,  then  oscillated  back  and 
forth  during  the  rest  of  the  time.  During  the  interval 
the  tie-line  was  building  up  a  load  of  around  100,000  kw. 


6P.M  5  P.M.  4P.M. 

Fig.  1 — Frequency  during  rapidly  changing  load 
period  with  limited  capacity  under  automatic 
frequency  control 

Interconnected  system  involves  about  3,500,000  kw. 
KeneratiiiR  capacity  (normal). 


Frequency,  time  and  load  control  have  caused 
a  great  deal  of  concern  and  considerable  difficulty 
within  the  last  few  years,  particularly  on  intercon¬ 
nected  ])ower  systems.  Unfortunately,  the  distinction 
between  these  three  functions,  closely  related  as  they  are. 
has  too  frequently  not  been  entirely  understood,  with 
the  result  that  emphasis  has  at  times  been  ])laced  on 
one  aspect  of  the  problem  and  action  taken  accordingly, 
whereas  some  other  phase  of  the  problem  should  logically 
have  received  major  consideration.  For  example,  con¬ 
sider  the  charts  taken  over  the  same  two-hour  period 
(luring  an  evening  peak  and  shown  in  Figs.  1,  2,  3  and 
4  respectively : 

So  far  as  frequency  (Fig.  1)  is  concerned,  it  will 
he  noted  that  there  sliould  be  little  chance  of  complaint 
from  customers  even  with  the  appreciable  rise  of  0.15 
cycle  around  5 : 30  p.m.  Between  4  and  5  p.m.  the 
frequency  is  particularly  good.  It  is  conceivable  that 
the  frequency  might  have  gone  up  as  high  as  60.3  cycles 
without  appreciably  affecting  service  to  the  entire  group 
of  power  users  on  this  large  network.  From  examina¬ 
tion  of  the  time  chart  during  this  period  (Fig,  2),  it  will 
he  noted  that  the  initial  deviation  was  approximately 
two  seconds  from  true  Arlington  time,  but  improved  for 
i  good  portion  of  the  weriod,  coming  frequently  very 
clo.se  to  true  time.  At*®  time  was  the  deviation  greater 
than  the  initial  deviating  It  is  conceivable  that  the 
time  deviation  might  hav^jeen  ±  ten  seconds  with  very 


Fig.  2 — Time  deviation  over  period  shown 
in  Fig.  1 

llepresents  departure  of  time  shown  by  synchronous 
clock  from  Arlington  time. 


Fig.  3 — Load  on  tie  line  connecting  frequency 
regulating  station  with  rest  of  system 

Refers  to  same  period  as  Fig|  1.  The  relation  between 
tie-line  loading  and  time  deviation  is  shown  by  com¬ 
paring  Figs.  2  and  3. 
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the  regulating  plant  was  increasing  its  load  (Fig.  4)  from 
slightly  over  00, (XX)  kw.  to  almost  160,000  kvv.  In  other 
words,  the  entire  increase  in  tie-line  loading  came  from  a 
l)articular  jdant. 

Here,  then,  is  a  real  problem.  If  the  normal  func¬ 
tion  of  the  tie  line  is  to  deliver  power  proportionate  to 
its  capacity  and  to  the  load  at  its  receiving  terminal 
it  is  obvious  that  it  was  not  performing  with  any  ])ar- 
ticular  relationshij>  to  tho.se  requirements.  Nor  was  the 
steam  plant  doing  so.  if  we  consider  its  prime  function 


Fig.  4 — Load  on  frequency  regulating  station 
during  period  represented  by  Figs.  1  to  3 

This  .station  i.s  with  automatic  frequency  controller. 

to  generate  a  definite  amount  of  jiower  (depending  iqion 
the  load )  as  economically  and  as  .safely  as  jiossihle.  In 
short,  the  normal  limctioniing  of  both  tie  line  and 
the  plant  were  being  interfered  with  to  a  great  extent. 
The  problem  in  this  case,  therefore,  is  not  one  of  imiirov- 
ing  frequency  or  time  control,  hut  rather  one  of  tie-line 
loading  and  ])lant  operation.  In  this  j^articular  case  both 
of  the.se  jirohlems  have  been  brought  about  by  an  attempt 
(a  very  neces.sary  attempt  as  will  he  shown  later)  to 
regulate  automatically  frequency,  and  with  it  time. 

In  this  and  a  succeeding  article  an  attempt  will  he 
made  to  cover  fully  the  four  asi)ects  of  the  problem, 
their  relation  to  each  other,  the  effectiveness  of  various 
methods  of  automatic  control  from  all  standpoints  and 
the  ])hases  of  the  i)rohlem  that  still  re(juire  solution. 

Little  improvement  in  frequency  control 
until  recorder  was  developed 

Going  hack  a  decade,  frequency  regulation,  as  we 
think  of  it  today,  was  substantially  unknown.  Neither 
the  small  nor  the  very  large  interconnected  .systems  made 
any  special  attempt  to  regulate  frequency.  The  instru¬ 
ment  used  as  a  criterion  for  frequency  was  the  vihrating- 
reed  ty|ie  frequency  meter,  and  considering  the  inherent 
error  of  the  particular  instrument,  it  is  obvious  that  a 
frequency  accuracy  of  plus  or  minus  1  cycle  was  sub¬ 
stantially  all  that  could  he  expected.  In  fact,  until  the 
advent  of  the  modern  ty|)e  frequency  graphic  recorder 
the  e.xtent  of  the  frequency  variation  was  not  realized. 
During  a  good  portion  of  that  time  it  is  true  that  the 
industry  went  through  j^eriods  when  many  systems  had 
to  contend  with  excessive  shortages  of  capacity.  Some¬ 
times  with  inadequate  generating  facilities,  the  frequency 
was  of  necessity  allowed  to  drop  2  or  3  cycles  in 
attempting  to  hold  load.  In  such  events  an  attemjit  was 
always  made  t(»  bring  the  frequency  hack  somewhere  neat- 
normal  and.  generally,  this  attem|>t  met  with  success 
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within  a  rea.sonal)le  period.  Then,  too.  in  the  early  days 
interconnected  systems  were  not  as  numerous  and  far 
less  extensive  than  they  are  to<lay  and  the  poor  frequency 
regulation  had  very  little  eflfect,  except  in  so  far  as  it 
affected  the  speed  of  motors.  Even  the  development  of 
equipment  giving  a  visual  indication  of  the  cumulative 
deviation  in  average  fre((uency  did  very  little  to  improve 
results  in  many  cases  until  the  frequency  recorder  iire- 
viously  mentioned  was  made  available. 

Prior  to  the  advent  of  the  master  clock  and  frequency 
recorder,  systems  had  begun  to  interconnect  throughout 
the  Middle  West,  and  with  this  interconnection  came 
difficulties  with  tie-line  loadings,  particularly  the  inabil¬ 
ity  to  make  tie  lines  operate  in  accordance  with  con¬ 
tractual  agreements.  For  e.xample,  lines  that  were 
intended  to  deliver  ])Ower  were  actually  back-feeding 
into  the  supply  area.  It  was  felt  initially  that  frequency 
regulation,  or  lack  of  it,  had  something  to  do  with  the 
])roblem  and  an  investigation  of  the  governor  jiroblem 
followed.  While  this  yielded  some  improvement,  it  was 
not  until  an  actual  record  was  obtained  that  definitely 
showed  the  extent  of  the  frequency  variations  that  any 
real  progress  was  made  toward  improving  frequency. 
In  Fig.  5  is  shown  a  fre(|uency  chart  taken  with  one 
of  the  first  grajihic  frequency  recorders  of  the  modern 
type.  It  will  be  noted  that  in  a  ])eriod  of  twelve  hours 
the  frequency  shows  a  variation  from  below  59. .S  cycles 
to  over  60.3  cycles,  with  .several  major  swings  lasting 
three  and  four  hours.  M'^ith  a  more  accurate  measuring 
stick  available  frequency  was  naturally  watched  more 
closely,  but  each  jilant  on  the  interconnected  .system  con¬ 
tinued  to  do  substantially  its  share  of  fre(|uency  regula¬ 
tion.  This  ])roduced  a  more  .satisfactory  result  than  had 
been  available  theretofore  and  the  frequency  was  sub¬ 
stantially  constant,  and  certainly  a  great  improvement 
over  what  bad  existed  prior  to  the  graphic  recorders. 
Fig.  6a  is  typical  of  the  frequency  existing  at  about  that 
time  under  the  multiple  method  of  hand  regulation  of 
frequency.  But  after  this  initial  improvement  in  oper¬ 
ation.  that  came  with  the  advent  of  the  modem  frequency 


Fig.  5 — Frequency  recorded  by  one  of  first  graphic  meters 
installed  on  interconnected  system  (1925) 

recorder,  progress  became  rather  slow  during  the  next 
three  or  four  years. 

.'\s  pointed  out.  the  multiple  method  of  hand  regula¬ 
tion  was  fairly  satisfactory  and  gave  smoother  operating 
results  on  the  various  tie  lines  extending  over  hundreds 
of  miles,  but  the  difficulties  that  developed  or  still 
remained  led  to  its  abandonment  early  in  1929.  The 
troubles,  in  brief,  were : 

(a)  Frequent  sudden  fluctuations  in  frequency  due  to  realiza¬ 
tion  on  the  part  of  one  or  the  other  of  the  chief  operators  on  tlic 
various  major  systems  that  freciuency  was  gettiuR  ahead  or  be¬ 
hind  of  normal,  or  that  his  system  was  picking  up  or  losing  too 
much  load  and  immediately  attempting  to  correct  it. 
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Fig.  6a,  b,  c — Frequency  records  obtained  with  different  methods  of  control 

(a)  Multiple  method  of  hand  control;  (b)  hand  control  at  a  .single  station  ;  (<•)  automatic-  control  at  single  station. 


(b)  An  aggravation  of  the  difTiculty  outlined  due  to  inaccuracy 
of  frequency  recorders.  This  frequently  brought  about  a  condi¬ 
tion  where  a  frequency  recorder  which  indicated  high  in  one 
icart  of  the  system  led  to  action  toward  reduction  of  generated 
power  when  at  the  same  time  a  frequency  recorder  on  another 
1‘ortion  of  the  system  which  indicated  low  led  to  action  toward 
increasing  the  generated  power.  This  consequently  resolved  it¬ 
self  into  a  tug  of  war  between  two  generating  systems,  one  doing 
its  utmost  to  decrease  speed  of  the  system  and  the  other  to 
increase  it. 

(c)  The  over  zealous  attitude  of  .some  station  operators  toward 
bolding  up  their  particular  station  load  in  order  to  make  a  good 
showing  on  generating  economy. 

After  many  di.sctis.sions  on  the  subject  it  was  decided 
that  the  simplest  way  out  of  the  difficulty  would  he  to 
allocate  frequency  regulation  to  one  station  on  the  sys¬ 
tem.  Tt  was  believed  that  this  would  eliminate  the 
difficulties  brought  about  hv  inaccuracies  of  frequency 
recorders  and  that  with  an  accepted  frequency  line  that 
it  would  he  relatively  simple  for  other  comjianies  to 
maintain  schedules  on  tie  lines.  Because  of  its  joint 
ownership  and  its  central  location,  the  W'indsor  station* 
was  .selected  for  this  trial  and  novel  method  of  frequency 
regulation  for  an  extensive  interconnected  system.  The 
results  shown  by  Fig.  61)  give  an  indication  of  how  well 
this  method  worked  out  in  so  far  as  the  steadiness  of 
the  frecpiency  line  was  concerned. 

In  order  to  clarify  some  of  the  sul).sequent  discussions, 
it  might  he  well  to  point  out  that  this  method  of  opera¬ 
tion  consisted  of  Windsor  regulating  frequency,  with 
the  outlying  plants  regulating  the  tie-line  load.  With  this 
set-up,  the  frecjuency-regulating  plant  was  made  the  final 
judge  as  to  frequency  and  all  other  plants  on  the  .system 
agreed  to  make  no  attempt  to  actuate  governors  for 
frequency  pur])ose.s  as  long  as  Wind.sor  held  frequency 
within  reasonable  limits.  The  test  initially  was  intended 
to  be  carried  on  for  a  few  days  only,  hut  it  was  found 
that  this  method  of  operation  with  a  single  plant  regu¬ 
lating  the  frequency  so  greatly  improved  interconnected 

*The  development  work  at  Wind.sor  and  other  places  cited  wa.s 
cai'ried  out  jointly  with  the  close  co-operation  of  the  staffs  of 
tlie  We.st  Penn  Power  Company  and  of  the  C)hio  Power  Company, 
"liich  jointly  own  the  Windsor  station. 


system  oiteration  that  that  method  of  operation  was 
continued. 

But  here  again  it  must  be  pointed  out  that  the  object 
and  actuating  motive  for  fretpiency  regulation  was  not 
time  or  frefjuency  it.self,  but  improved  system  opera¬ 
tion  and  tie-line  loading. 

This  methofl  of  operation,  while  it  improved  system 
operation  and  tie-line  regulation,  placed  a  very  heavy 
burden  upon  the  load  di.spatchers  of  the  regulating  plant, 
since  they  at  all  times  had  to  watch  the  frequency  line 
and  regulate  their  generators  accordingly.  Then.  too. 
this  method  had  the  usual  disadvantages  of  hand  regula¬ 
tion  in  that  a  change  had  to  be  definitely  brought  about 
and  recorded  before  any  steps  cf)uld  be  taken  to  im])rove 
tbe  condition.  To  get  away  from  these  difficulties  it  was 
decided  to  install  an  automatic  frequency  controller  to 
rejdace  hand  regulation.  The  results  from  a  fre(|uencv 
regulation  standpoint  of  this  method  of  operation  were 
such  as  would  have  been  totally  disbelieved  only  a  few 
years  ago:  in  fact,  they  were  ])ractically  clo.se  to  perfec¬ 
tion.  Fig.  6c  is  typical  of  the  frequency  on  this  system 
under  this  method  of  operation.  Tt  will  be  noticed  that 
it  is  only  seldom  that  the  maximum  variation  in  fre- 
(luency  is  plus  or  minus  0.05  cycle ;  the  average  variation 
is  well  under  that,  and  is  much  more  of  the  order  of  plus 
or  minus  0.03  cycle. 

During  the  period  when  interconnection  was  leading 
to  tie-line  troubles,  and.  in  turn,  to  efforts  to  improve 
frequency  there  were  two  other  factors  that  added  incen¬ 
tive  to  the  holding  of  closer  frequency.  These  were  fl  ) 
the  constant  additions  to  central  electric  supply  systems 
of  loads  which  formerly  def^ended  on  their  own  or  on 
special  cciuipment  for  frequency  and  speed  regulation , 
(2)  the  application  of  the  synchronous  electric  clock. 
In  connection  with  the  former  it  must  also  be  borne  in 
mind  that  the  standards  of  frequency  regulation  had 
been  consistently  raised  by  the  supply  companies  them- 
.selves,  which  again  had  the  effect  of  bringing  a  demand 
for  still  closer  regulation.  The  development  of  the 
synchronous  electric  clock  had  a  considerable  bearing  ()n 
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Fig.  7 — Example  of  excessive  power  swings 
on  tie  line  connecting  regulation 
station  to  interconnected  system 


Fig.  8 — Inherent  power  swings  on  tie  line 
connecting  two  large  systems 


the  matter  of  holding  clo.se  average  frequency  in  order 
definitely  to  limit  time  deviation. 

Many  companies  realized  the  time  accuracy  that  could 
he  obtained  from  closely  regulated  system  speed  and 
made  this  known  to  their  customers,  and  in  some  cases 
actually  guaranteed  time  service.  It  was  the  policy  of 
some  companies  to  hold  time  within  certain  limits  at  all 
times,  while  others  allowed  time  to  vary  somewhat  dur¬ 
ing  the  day  and  took  advantage  of  the  light-load  period 
at  night  to  correct  time  error.  Again,  there  were  cases 
where  two  companies  operated  in  parallel,  one  selling 
time  service  and  the  other  not  doing  so,  and  therefore 
not  interested  in  keeifing  average  frequency  within  very 
close  limits.  In  such  cases  it  was  customary  to  go  out 
of  i)arallel  at  night  and  allow  the  one  company  to  cor¬ 
rect  its  time.  In  certain  cases  this  resulted  in  a  tendency 
to  overstress  the  time  question  and  at  the  same  time  to 
overlook  the  relation  of  time  to  system  operation.  This 
striving  on  the  part  of  some  interconnected  comjianies 
to  maintain  high  time  accuracy  resulted  in  ojierating 
difficulties  and  especially  excessive  load  transfer  across 
tie-lines. 

In  so  far  as  time  is  concerned  it  is  our  belief  that  in 
the  final  .solution  of  this  question  of  interconnected  sys¬ 
tem  operation  the  ability  to  furnish  time  service  of 
extremely  high  accuracy  will  be  obtained  as  a  natural 
byproduct. 

While  the  one  centralized  regulating  point  for  fre- 
(ptency  gave  almost  perfect  results  so  far  as  frequency 
is  concerned  its  very  perfection  proved  to  be  its  most 
vital  weakness  and  brought  about  the  developments  that 
are  displacing  it  today  as  a  practical  method  of  main¬ 
taining  frequency  on  a  large  interconnected  system.  For. 
after  all.  what  makes  frequency  regulation  possilde? 
Obviously  it  is  not  a  master  clock  nor  is  it  an  automatic 
frequency  controller  nor  the  combination  of  them.  The 
fundamental  thing  necessary  for  frequency  regulation  on 
a  system  is  a  projjer  balance  between  load  and  generating 
capacity  available  on  the  system  to  supply  that  load,  and 
in  a  practical  system  where  loads  may  come  on  very 
suddenly  or  drop  ofT  just  as  suddenly,  or  where  the 
outjnit  of  a  certain  station  may  be  lost  by  virtue  of  the 
disability  of  one  or  more  units,  this  means  a  certain 
amount  of  spinning  reserve  or  excess  generating  capac¬ 
ity  turning  over,  which  can  be  made  available  almost 
instantaneously  when  and  if  a  condition  arises  that 
demands  additional  generator  output  in  order  to  allow 
the  system  to  continue  to  function  at  a  constant  speed 
or  frequency. 

It  is  apjiarent  that  having  this  flexible  portion  of  the 
cafiacity,  if  we  may  term  it  such,  concentrated  all  at 
one  i)oint  makes  it  very  convenient  from  a  control 


.standpoint,  whether  that  control  be  manual  or  automatic 
On  the  other  hand,  for  a  system  of  any  material  size, 
it  may  involve  a  considerable  i)ercentage  of  the  entire 
generating  capacity  of  the  regulating  station.  Further, 
it  is  evident  that  if  the  tie-line  connections  between  tlie 
station  controlling  frequency  and  that  portion  of  the  sys¬ 
tem  which  may  demand  the  maximum  amount  of 
increase  or  decrease  of  generated  capacity  should  he  (tf 
limited  capacity  (as  opposed  to  lines  of  infinite  cai)acity) 
all  these  increases  or  decreases  in  plant  loading,  when 
being  transferred  across  this  line,  will  result  in  mate 
rially  upsetting  the  normal  loading  of  the  tie  line.  The 
sudden  variations  in  its  loading  may  actually  over-reach 
its  capacity  either  from  a  thermal  or  from  a  synchronous 
standpoint.  This  shifting  of  tie-line  loading  beyond 
reasonable  limits  was  exactly  what  happened. 

The  frequency  regulation  during  substantially  all  the 
l')criod  when  the  regulation  was  done  automatically  by 
the  one  station  got  so  close  to  perfection  that  some  of 
the  things  which  came  as  byproducts  of  this  perfect 
regulation  were  in  many  portions  of  the  system  gi^•en 
a  significance  bordering  on  a  fetish,  although  it  did  not 
make  any  material  diflference  whether  or  not  those  par¬ 
ticular  byproduct  functions  were  carried  out  witbin  the 
perfect  limits  that  were  actually  obtained.  Such,  for 
example,  is  the  regulation  of  time,  which  in  this  ca.-c 
came  as  a  true  byproduct  of  system  frequency  regula¬ 
tion.  but  which  after  a  while  was  .sought  for  itself, 
although  the  results  of  such  a  search  afforded  very  little 
material  remuneration. 

Examining  I'ig.  4.  for  example,  it  can  be  seen  th.it 
any  system -of  regulation  that  will  increase  the  load  of 
a  station  within  a  jieriod  of  less  than  an  hour  by  l(X).(Xf  • 
kw.,  and  then  within  a  period  of  less  than  ten  minute^ 
will  drop  almost  a  similar  amount  of  load,  cannot  hi' 
looked  upon  with  equanimity  by  those  whose  duty  it  is 
to  watch  out  for  the  proper  and  efficient  operation  of 
the  station.  Further,  it  is  quite  evident  that  such  a 
method  of  regulation  brings  with  it  difficult  problem' 
of  boiler  room  operation  such  as  handling  fires  in  boiler  . 
steam  pressures,  etc.,  when  loads  of  80.000  or  lOO.Of  '  > 
kw.  are  dropped  almost  instantaneously.  Wdiile  such 
contingencies  can  he  taken  care  of  when  they  occur  onlv 
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occasionally,  they  are  far  more  troublesome  when  they 
(jccur  hourly  or  more  frequently  than  that.  In  Fig.  7 
is  shown  an  e.xtreme  though  not  uncommon  case  of 
tie-line  load  variation ;  only  the  exceptionally  close 
attention  given  to  boiler  operation  has  made  it  possible 
for  Windsor  to  follow  these  load  changes.  The  magni¬ 
tude,  suddenness  and  duration  of  swings  could  not  be 
forecast.  It  meant  that  at  all  times  capacity  had  to  be 
kept  available,  and  this,  of  course,  materially  and 
adversely  affected  station  economy. 

Inherent  power  swings — power  drift  across  tie-lines — 
time  deviation 

'I'o  get  a  projier  insight  as  to  the  causes  of  the  erratic 
swings  on  the  frequency  regulating  station,  it  is  neces¬ 
sary  to  consider  in  some  detail  the  relation  between 
.system  speed  and  tie-line  loading.  In  the  oj^ration  of 
any  large  interconnected  system  three  characteristic 
])henomena  are  always  in  evidence.  The.se  are  ( 1 ) 
inherent  power,  swings,  (2)  power  drift  across  tie  lines, 
and  f3)  time  drift  resulting  from  frequency  deviation. 

lly  inherent  power  swings  is  meant  the  normal  power 
swings  that  take  place  between  any  two  generating  and 
load  sources  connected  through  a  transmission  line  of 
finite  reactance.  Fig.  8  shows  the  natural  swing  between 
two  large  interconnected  systems.  The  magnitude  and 
])eriodicity  of  tJiis  swing  are  dependent  upon  the  stored 
energy  of  all  rotating  apparatus  in  the  two  areas  and 
the  reactance  of  the  transmission  line  (and  transformers 
if  any)  between  the  two  areas.t  It  will  be  noted  that 
this  swing  varies  in  magnitude  from  2,000  kw.  to  12,00(^ 
kw.  and  makes  a  complete  cycle  in  about  five  seconds. 
Thus  even  a  well-regulated  tie  line  will  show  a  band 
rather  than  a  straight  line.  In  the  case  just  referred  to 
it  can  be  shown  that  this  swing  in  kilowatts  is  accom¬ 
panied  by  a  slight  change  in  sjieed  which  might  amount 
to  plus  or  minus  0.01  cycle,  depending  on  tie-line  load. 
It  is  obvious  that  neither  hand  control  nor  automatic 
control  should  attempt  to  correct,  for  this  swing. 

Typical  cases  of  power  drift  between  systems  are 
illustrated  in  Figs.  3  and  7.  This  power  drift  may  come 
about  in  .several  ways,  a  few  of  which  will  be  briefly 
commented  upon : 


'll.  H.  Park  ha.s  shown  that  the  natural  frequency  of  such 
a  system  is 


Afi  X  ilfj 

where  /  =  natural  fieciuency  in  cycles  i)er  second,  K  =  2ir  jo 

K.,  , 

— —  (os  </) :  Jo  =  Xormal  system  frequency:  K\,  Ej  =  VoltaKe 


at  tile  two  end.s  of  the  tie  line:  x  z=  Tie-line  reactance;  </i  = 
displacement  angle  between  voltages  K,  and  Ko,-  .If,,  M.,  — 
Inertia  effects  of  the  two  systems. 

'Phis  .special  case  assumes  voltage  maintained  at  each  tertninal 
of  the  tie  line.  For  the  rigid  solution  it  is  necessary  to  includ*' 
synchronous  reactance  of  each  equivalent  machine  and  take  Ki 
and  K-i  as  the  equivalent  machine  voltages  behind  synchronous 
reactance. 

tAny  prime  mover  usually  requires  some  regulating  device  to 
'  ontrol  .speed  under  various  load  conditions.  Since  it  is  impos¬ 
sible  to  duplicate  govei;nor  characteristices  exactly,  it  is  necessary 
to  (iesign  the  governors  to  have  drooping  speed-load  character¬ 
istics  in  order  that  the  load  will  be  properly  divided  among  the 
I'rime  movers  operating  in  parallel.  Such  a  governor  character¬ 
istic  is  shown  in  Fig.  9.  Thus,  on  any  system,  however  com- 
idic.ated,  all  prime  movers,  no  matter  how  widely  separated, 
will  each  take  a  portion  of  any  load  change  regardless  of  where 
oil  the  system  the  load  change  takes  place. 

In  actual  practice  slightly  temporary  speed  changes  must  of 
necessity  occur  with  any  change  in  load.  The  speed  may  be 
brought  back  to  normaUby  operating  the  governor  synchronizing 
motor,  and  it  is  obvious  that  this  chan.ge  may  be  made  manually 
or  automatically  by  some  device  sensitive  to  speed  change. 


(a)  Consider  two  areas  each  having  its  own  generating  capac¬ 
ity  and  load  and  connected  together  by  a  tie  line.  If  one  area  is 
short  on  reserve  capacity  and  load  comes  on  in  excess  of  its  gen¬ 
erating  capacity,  there  will  be  a  tendency  for  the  machines  in»the 
other  area  to  pick  up  this  load,  with  resulting  increa.se  in  load 
across  the  tie  line  and  an  accompanying  drop  in  speed.  It  is 
assumed  that  up  to  this  point  the  speed  regulation  is  Ijeing  han¬ 
dled  by  the  governors.^  But  if  operators  in  the  area  having 
reserve  capacity  make  an  attempt  to  bring  the  speed  back  to 
normal,  this  power  drift  will  be  increased. 

(b)  Consicier  the  same  case  except  w'ith  adequate  reserve  capac¬ 
ity  in  each  .section.  Also  assume  thaf  operators  are  attempting 
to  hold  the  frequency  at  normal.  If  additional  load  comes  on  in 
one  area,  and  the  operators  in  that  area  arc  slow  in  increasing 
generation  to  meet  this  load,  some  will  be  picked  up  by  the  other 
area  and  will  show  up  as  a  power  drift  across  the  tie  line;  this 
will  probably  develop  into  two  or  three  reversals  of  drift  across 
the  tie  line  once  the  operator  in  the  first  area  finds  that  he  is  low 


Looiol  on  Turbine 


Fig.  9 — Steam  turbine  governor  characteristics 

With  governor  adju.sted  to  give  normal  .speed  (1,800 
r.p.m.)  at  no  load,  .speed  will  drop  a.s  shown  by  curve 
a  if  load  is  added.  To  give  normal  speed  at  full  load, 
governor  must  be»adj^usted  to  give  curve  b.  Per  cent 
regulation*  is  usually  defined  as  per  cent  speed  change 
over  the*  no-load,  full-load  range.  Terminal  conditions 
must  be  stated.  Curve  c  shows  typical  ease  where  gov¬ 
ernor  is  adjusted  to  give  normal  speed  at  one-third  load  ; 
if  load  is  reduced  to  zero,  speed  rises  2  per  cent ;  if 
increased  to  full  load,  speed  drops  3,6  per  cent  or  regula¬ 
tion  is  5.6  per  cent. 


on  generating  capacity  and  attempts  to  correct  it.  This  all  means 
lack  of  co-ordination  of  plant  schedules  in  any  given  area. 

(c)  Following  this  idea  a  little  further,  it  is  evident  that  in  all 
probability  there  will  be  several  reversals  of  power  across  tie 
lines  during  rapidly  changing  load  periods  due  to  the  fact  that  the 
generation  is  never  picked  up  at  exactly  the  same  rate  as  the  l<wd 
conies  on.  and  all  these*  errors  in  load  pick-up  mean  load  transfer 
across  tie  lines.  This  is  true  whether  the  machines  are  on  gov¬ 
ernor  control  only  or  whether  attempts  are  made  to  bring  the 
speed  back  to  normal  by  hand. 

(d)  .\utomatic  frequency  control  at  one  point  on  the  system 
therefoi'e  quite  logically  has  a  tendency  to  aggravate  this  condi¬ 
tion  of  power  drift  over  tie  lines.  Experience  has  shown  that 
with  frequency  regulation  at  one  point  only,  conditions  are  mate¬ 
rially  improved  provided  all  interconnecting  areas’ watch  tie  lines 
very  closely.  However,  it  seems  reasonable  to  expect  that  even 
with  close  hand’regulation  on  tie  lines  there  is  a  tendency  for  this 
drift  to  creep  in.  This  is  partially  e.xplained  by  the  fact  that 
the  automatic  controller  is  more  constant  and  consistent  in  its 
corrections  than  the  hand-regulated  stations  and.  further,  that  the 
hand-regulated  stations  cannot  at  all  times  watch  tie  lines  only 
and  obtain  proper  results.  This  will  be  gone  into  more  thor¬ 
oughly  in  connection  with  the  consideration  of  automatic  tie-line 
control. 

Any  drift  in  power  between  stations  is  accompanied 
by  a  change  in  frequency  and,  therefore,  time  deviation 
or  time  drift.  It  is  of  interest  to  study  tie-line  load  and 
time  deviation  over  any  given  period  such  as  shown 
by  Figs.  2  and  3.  The  princijial  iienefit  of*  a  comparison 
of  such  charts  over  the  same  jierifKl  is  that  it  definitely 
ties  down  what  was  taking  place  during  the  jieriod  with 
reference  to  system  loading,  system  s|)eed  and  who  was 
at  fault.  Consider,  for  example,  the  period  between  4 :45 
and  5  :25  p.m. ;  it  will  be  noted  that  the  output  from  the 
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regulatinjj  station  over  the  tie  line  increased  about 
100,000  kw.  and  that  during  this  time  there  was  a  time 
loss  of  aproximately  three-quarters  of  a  second.  This 
at  once  ties.dowp.;  tR^  fact  that  the  areas  connected  to 
;  the  other^end  ;of  the  tie  line  were  at  fault  with  res|)ect  to 
regulatfon.  If,  on  the  other  hand,  the  regulating  station 
..  load  increased  its  output  over  the  tie  line  as  shown  and 
‘  the  time  had  gained,  then  the  regulating  station  would 
have  been  at  fault  because  it  would  have  1)een  running 
above  normal  sjieed. 

These  factors  all  point  toward  a  definite  relation  be¬ 
tween  system  si)eed  and  transfer  of  power  across  tie 
lines.  In  a  complicated  interconnected  system  it  is  there¬ 
fore  necessary  to  have  some  standard  toward  which  all 
are  working,  and  a  convenient  standard  has  been  found 
to  be  speed  l)ccause  it  is  absolutely  impossible  for  one 
area  to  take  care  of  its  own  load  with  the  governor  set 
for  a  certain  speed  and  another  area  to  take  care  of  its 
own  load  with  its  governors  set  for  some  other  speed. 
The  entire  interconnection  must,  of  course,  operate  at 
the  same  speed,  and  laxity  on  the  part  of  one  area  re¬ 
sults  in  power  transfer  across  tic  lines.  In  this  connec¬ 
tion  it  should  be  pointed  out  that  average  frequency  does 
not  necessarily  solve  the  problem,  for  in  Fig,  1  the 
average  frequency  is  excellent, -but  system  operation  was 
far  from  satisfactory. 

Proposed  solution  of  the  problem 
is  suggested 

The  ])roblem  thus  logically  resolves  itself  into  one  of 
allowing  each  area  to  take  care  of  its  own  load  and  for 
the  interconnection  to  offer  mutual  help  in  time  of  emer¬ 
gency  or  to  allow  certain  definite  amounts  of  ])ower  to 
flow’  over  the  tie  lines  in  accordance  with  contractual 
relations  between  companies.  Theory  and  the  experi¬ 
ence  cited  have  demonstrated  that  speed  regulation  at  one 
lK)int  only  is  not  the  final  answ’er  to  this  problem. 

In  attacking  this  problem  on  the  interconnected  sys¬ 
tem  described,  it  w^as  decided  that  some  means  must  be 
obtained  to  make  sure  that  the  generators  in  each  area 
were  left  free  to  operate  on  their  governors,  but  in  some 
definitely  co-ordinated  manner.  Several  methods  for 
doing  this  were  studied,  such  as  tie-line  control  between 
all  com]>anies,  with  frequency  control  at  one  ])oint ; 
frequency  control  alone  at  many  ])oints,  and  frequency 
control  at  many  points  su])plemented  by  tie-line  control 
where  required.  The  conclusion  reached  was  that  in  the 
ultimate  set-iq)  some  master  control  in  addition  to  tie- 
line  control  will  be  required  in  each  area.  This  inevitably 
gets  down  to  frequency  control. 

Having  determined  this,  it  was  obviously  necessary  to 
find  out  whether  or  not  available  or  any  type  of  fre- 
(|uency  controllers  would  ])arallel.  After  investigating 
the  two  tyi)es  available  it  was  decided  to  try  out  ])ar- 
allel  o|)eration  of  both  types  of  frequency  controllers. 
In  doing  so  it  was  realized  that  this  step  was  not  the  final 
answer  and  that  tie-line  loading  might  be  somewhat  up¬ 
set,  but  it  was  felt  that  this  would  not  reach  the  extent 
that  it  would  with  one  jx)int  of  control  only.  Thus  it  was 
not  expected  that  automatic  frequency  controllers  on  two 
ends  of  a  tie  line  would  necessarily  maintain  any  given 
contractual  ])ower  transfer  across  the  line. 

-Actual  experience  with  multiple  controllers,  including 
an  analysis  of  the  underlying  principles,  and  of  the  place 
of  tie-line  control  in  system  operation  will  be  given  in  a 
subsequent  article. 


Electric  Platins  Furnace 
Speeds  Operations 

By  SAMUEL  D.  FITZSIMMONS 

Karragansett  Electric  Company,  Providence,  R.  I. 

An  unusual  type  of  electric  furnace  has  been  put  in 
operation  at  the  Providence  plant  of  the  Improved  Seam¬ 
less  Wire  Company,  manufacturer  of  rolled-gold  plate 
material,  to  .solder  a  thin  plate  of  gold  to  a  thicker  plate 
of  base  metal,  although  annealing  of  small  parts  is  also 
done  to  advantage. 

The  essential  elements  are  a  furnace,  a  press  and  a 
cooling  chamber.  These  are  so  arranged  that  the  two 
metals,  laid  one  above  the  other  with  a  very  thin  sheet 
of  solder  between  them,  may  be  inserted  in  the  furnace  at 
one  end  of  the  unit  and  then  moved,  at  the  required  tem- 


Combination  of  furnace  press  and  cooling  chamber 


perature  and  without  coming  into  contact  with  the 
atmosphere,  from  the  furnace  to  the  press  and  thence  to 
the  cooling  chamber  at  the  other  tmd  of  the  unit.  This 
eliminates  the  use  of  from  three  to  five  heavy  clamjT^. 
with  the  attendant  additional  metal  to  be  heated  and 
cooled. 

The  8x24x3-in.  furnace  chamber  is  brought  to  its 
o])erating  temperature  of  1,425  to  1,600  deg.  F.  with  a 
7j-kw.  unit  operating  on  220- volt,  single-phase,  60-cycle 
current.  It  is  equipped  with  a  pyrometer  for  accurate 
temperature  control  and  two  pilot  lights,  a  red  one  .show  ¬ 
ing  when  the  current  is  on  and  a  white  one  connected 
into  the  time-clock  circuit,  so  that  when  this  light  goes 
out,  after  about  25  minutes,  the  operator  is  reminded 
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that  the  stock  is  ready  to  be  removed  from  the  furnace 
chamber.  He  depresses  a  foot  pedal,  which  raises  an 
insulated  door  between  the  furnace  and  the  press  cham- 
l)ers,  and  then  inserts  a  rod  of  predetermined  length 
through  a  small  hole  in  the  furnace  door  and  pushes  the 
stock  through  to  its  correct  position  in  the  press.  From 
a  convenient  push-button  station  the  attendant  controls 
the  |-hp.  motor  which  operates  the  press  to  provide  a 
total  pressure  of  about  5  tons,  or  approximately  70  lb. 
l)er  square  inch.  When  the  press  is  released  the  material 
is  pushed  into  the  cooling  chamber,  where  the  tempera¬ 
ture  is  reduced  with  circulating  water  piped  around  the 
chamber. 

During  the  entire  process  hydrogen  gas  is  allowed  to 
flow  into  all  three  chambers  so  that  oxygen  is  prevented 
from  seeping  in  around  the  doors  at  either  end  of  the 
unit.  As  a  result  the  material  is  delivered  from  the  cool¬ 
ing  chamber  clean  and  bright.  Aside  from  the  improved 
apjx^arance  and  (juality  of  the  product,  it  is  estimated 
that  only  about  one-quarter  of  the  time  is  required  for 
putting  a  given  number  of  disks  through  this  process 
and  a  little  more  than  half  the  time  is  required  for  a 
given  number  of  ingots  or  plates  than  was  the  case  when 
gas-fired  equipment  was  used  with  separate  press  and 
cooler. 

▼ 

Canada  Added  Electric  Goods  in  1930 
Worth  $100,000,000 

Production  of  electrical  apparatus  and  supplies  in 
Canada  during  1930  was  valued  at  $104,577,790,  it  is  just 
rei)orted  by  the  Dominion  Bureau  of  Statistics.  There 
was  a  decline  of  8  per  cent  as  compared  with  $113,- 
796,002,  for  the  previous  year. 

The  electrical  supplies  ijidustry  has  shown  great  ex¬ 
pansion  in  the  past  decade.  Beginning  with  a  value  of 
$45,093,591  in  1921,  the  production  dropped  to  $41,208,- 
368  in  1922,  then  rose  steadily  to  $51,360,400  in  1923, 
$60,158,837  in  1925,  $78,558,730  in  1927,  $93,672,452  in 
1928  and  $113,796,002  in  1929.  The  slight  recession  dur¬ 
ing  the  year  under  review  was  the  first  in  eight  years, 
and  the  1930  output  was  more  than  double  the  value 
shown  for  1923. 


Characteristics 
of  Flour  Mill  Loads 

Data  presented  by  Grover  C.  Meyer,  industrial  en¬ 
gineer  of  the  Kansas  City  Power  &  Light  Company,  in 
his  paper,  “Flour  Milling  and  Power  Requirements,” 
presented  at  the  recent  Kansas  City  meeting  of  the 
American  Society  of  Mechanical  Engineers,  contains 
certain  data  that  will  undoubtedly  be  of  value  to  power 
sales  engineers  in  the  solicitation  of  flour  mills  as 
customers  for  purchased  energy.  Of  general  value  will 
be  the  table  reproduced  here  and  also  the  detailed  state¬ 
ment  of  equipment  drives  in  an  actual  mill  which 
follows  it. 


Power  Data  on  Flour  Mills 


Capacity 

Elevator 

30-Min. 

Output 

Kw.-Hr 

of  MiU 

Capacity 

Demand 

Yearly 

per  Year 

per  Bbl. 

(Bbl.) 

(Bu.) 

(Kw.) 

R* 

Kw.-Hr. 

(Bbl.) 

of  Flour 

6,200 

2,000,000 

2,016 

0.325 

11,178,744 

1,415,030 

7.89 

6,000 

800,000 

1,800 

0  300 

9,800,000 

1,650,000 

5.94 

3,500 

1,200,000 

1,209 

0.345 

5,986,000 

893,433 

6.  70 

3,000 

675,000 

864 

0.288 

4,212,419 

585,058 

7.20 

2,300 

600 

0.261  . 

3,899,900 

622,917 

5.26 

2,000 

570 

0.285 

3,147,900 

461,648 

6.81 

1,800 

300,000 

567 

0.315 

2,976,100 

478,198 

6.22 

1,700 

300,000 

587 

0.345 

1,739,200 

214,716 

8. 10 

1,600 

400,000 

535 

0.334 

2,883,960 

424,112 

6.80 

1,400 

225,000 

403 

0.288 

2,040,960 

309,263 

6.60 

1,300 

340 

0.262 

1,951,300 

334,026 

5.84 

1,200 

350,000 

357 

0.297 

1,713,600 

272,000 

6  30 

1,200 

250,000 

362 

0.302 

1,073,884 

145,119 

7.40 

900 

325 

0.361 

1,559,570 

220,946 

7.04 

500 

150,000 

155 

0.310 

465,520 

68,459 

6.80 

500 

80,000 

144 

0.288 

428,000 

50,952 

8.40 

480 

80,000 

126 

0.262 

429,064 

52,971 

8. 10 

450 

36,900 

135 

0.300 

242,400 

28,015 

8.64 

R  =  Ratio  of  kilowatt 

demand  to 

capacity 

in  barrels. 

Power  Data  for  Machines  and  Accessories 

Up. 

No.  I  motor .  47.  17 

No.  2  motor .  7.  55 

No.  3  motor . 9.81 

No.  4  motor . 231.55 

No.  5  motor .  6.92 

No.  6  motor .  11.45 

Total .  314.45 


Capacity . 1,050  bbl.  per  24  hours 

Wheat  milled . equal  parts  of  hard 

sprinj!,  hard  winter,  red  winter  and 
W’estern  white 

Moisture  content  at  first  break 

i  5  per  cent 


Hp.-hr.  per  bbl.  of  flour .  7.19 

Kw. -hr.  per  bbl.  of  flour .  5.36 


Unit  Machines  and  Accessories  Connected  to  Motors 


No.  1  Motor  DeliveriiiK  47.17  Hp. 

2  No.  87  Invincible  20th  Century  milling  separators 
with  fan  shafts  mounted  in  ball  bearinRS. 

2  No.  4  Invincible  maenetic  separators. 

I  Oil  tailing  separator. 

4  No.  5  Invincible  single  horizontal  scourers  with 
cylinders  mounted  in  ball  bearings. 

1  No.  7  Invincible  single  horizontal  scourer  with 
cylinder  mounted  in  ball  bearings. 

2  No.  3  D.  H.  4  K.  wheat  heaters. 

I  No.  30  ABC  type  .4  fan  (ball  bearing) . 

1  41x3)  Gardner-Kix  air  compressor  for  water  spray. 

12  Elevators  with  24  in.  diameter  head  and  boot 

pulleys,  average  75  ft.  l-in.  centers. 

232  ft.  of  6-in.  steel  conveyor. 

No.  %  Motor  DeliverInK  7.55  Hp. 

2  32x8  round  screenings  reels  with  reel  shafts  mounted 

in  ball  bearings.  I  4 

I  No.  2  Invincible  magnetic  separator.  I 


4  Elevators  with  24  ft.  diameter  head  and  boot  pulleys, 
average  94-ft.  6-in.  centers. 

83  ft.  of  6-in.  steel  conveyor. 

No.  3  Motor  Delivering  9.81  Hp. 

I  No.  3  Gruendler  ball  bearing  screener  direct  con¬ 
nected  to  motor;  capacity  300  lb.  wheat  screenings 
per  hour  through  No.  I  perforated  case. 

No.  4  Motor  Delivering  331.55  Hp. 

5  9x36  double  roller  machine  with  grooved  rolls. 

I  9x36  double  roller  machines  with  smooth  rolls. 

5  9x30  double  roller  machines  with  grooved  rolls. 

8  9x30  double  roller  machines  with  smooth  rolls. 

8  No.  I  Buckley  scroll  mills. 

8  4x27  self-balancing  square  sifters. 

I  20x8  differential  reel  with  reel  shaft  mounted  in 
ball  bearings. 

3  26x8  differential  reels  with  reel  shafts  mounted  in 
ball  bearings. 

32x8  differential  reels  with  reel  shafts  mounted  in 
bail  bearings. 


I  26x8  round  reel  with  reel  shaft  mounted  in  ball 
bearings. 

I  34x54  upright  bran  duster. 

I  26x54  upright  ship's  duster. 

I  20-in.  centrifugal  aspirator. 

8  33x72  single  sieve  purifiers. 

1  No.  25  ABC  type  A  fan  (ball  bearing). 

2  No.  4  ABC  type  WA  fans  (ball  bearing) . 

3  No.  45  ABC  type  A  fans  (ball  bearing). 

1  4)x31  Gardner-Rix  air  compressor  for  water  spray 
42  elevators  with  24-in.  diameter  head  and  boot 

pulleys,  average  77  ft.  0  in.  centers. 

61  ft.  of  6-in.  steel  conveyor. 

372  ft.  of  9-in.  steel  conveyor. 

No.  5'Motor  Delivering  8.93  Hp. 

6  N  4  M  friction  rlutch  flour  packers. 

2  N  4  M  friction  clutch  sack  packers. 

No.  8  Motor  Delivering  11.4  Hp. 

4  N  4  M  friction  clutch  bran  packers. 


Roller  machines  have  ball  bearings  and  style  “.4”  drives.  Except  where  otherwise  stated,  all  other  unit  machines  have  standard  babbitt-lined  bearings.  .411  shafting 
mounted  in  Makutchan  duplex  roller  bearings. 
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Large  scale  trial  or  reverse  cycle  retrig- 
eration  indicates  great  possibilities. 

Southern  California  Edison  Company  installs 
complete  air-conditioning  plant  in  Los 
Angeles  office  building. 


the  lowering  of  the  water  tem])erature  to  freezing  in 
case  several  installations  were  operating  near  hy  on  the 
same  main. 

To  provide  the  physical  equipment  necessar}'  for  sum¬ 
mer  cooling  and  winter  heating,  480  tons  of  refrigeration 
was  installed.  This  is  in  the  form  of  four  120-ton 
compressors,  each  driven  hy  a  200-hp.  synchronous 
motor.  Methyl  chloride  was  chosen  as  the  refrigerant, 
principally  because  it  eliminated  any  possibility  of 
ammonia  fumes  in  the  building  and  made  possible  the 
use  of  rotary  compressors,  with  their  lower  pressure, 
simplicity,  high  efficiency  and  lack  of  vibration.  These 
advantages  were  considered  sufficient  to  more  than  oflfset 
any  possible  increase  in  power  required  over  ammonia. 
0|:)erating  experience  has  shown  that  power  require¬ 
ments  are  much  less  than  anticipated  by  either  the  manu¬ 
facturer  or  the  comj)any,  and  that  only  slightly,  if  any, 
more  power  is  required  than  would  have  been  needed 
with  ammonia.  The  comiiressors  consist  of  pairs  of 
herringbone  gears  operating  with  a  glycerine  seal,  the 
glycerine  being  used  over  and  over  again.  One  of  the 
accompanying  illustrations  shows  the  compactness  of 
these  compressors. 

The  equipment  was  installed  primarily  for  cooling  the 
ventilating  air  during  the  summer  .season.  Its  use  for 
heating  purposes  required  only  the  addition  of  fm-tube 
heaters,  through  which  the  hot  condenser  water  is  cir- 


Mobile  floodlighting  with  "Thyratron”  control 
was  used  on  the  new  Edison  building 


A  L'rHOUGTT  suggested  by  Lord  Kelvin  75  years 
ago,  it  has  been  only  in  recent  years  that  any 
-L  great  amount  of  development  work  has  been  done 
toward  utilizing  heat  obtained  by  reversing  the  refrig¬ 
eration  cycle  to  warm  buildings.  The  first  large  scale 
apjilication  of  the  heat  immp,  as  it  is  sometimes  called, 
is  in  the  new  thirteen-story,  earthquake-proof  office 
building  of  the  Southern  California  Edison  Company, 
Ltd.,  in  Los  Angeles. 

Results  of  several  months’  operation  of  reverse  cycle 
refrigeration  in  this  building  have  fulfilled  all  expecta¬ 
tions  and  indicate  a  great  future  for  tb.is  latest  step  in 
providing  complete  air  conditioning  in  office  and  com¬ 
mercial  buildings. 

'I'be  fundamental  principles  of  the  heat  pump  are  well 
known  and  discussion  will  therefore  be  confined  more 
to  a  brief  description  of  the  air-conditioning  equipment 
installed  in  this  most  interesting  building  and  to  pre¬ 
liminary  results.  Theoretically  efficiencies  as  high  as 
ten  to  one  and  more  are  indicated  in  reversal  of  the 
refrigeration  cycle,  but  jiractically  from  three  to  one 
to  four  to  one  is  all  that  can  be  expected.  In  the  Edison 
installation  the  atmosphere  is  the  source  of  heat  utilized. 
There  are  only  two  great  reservoirs  of  heat  available — 
the  atmosphere  and  the  ocean.  Since  it  was  not  prac¬ 
ticable  to  utilize  the  ocean  nor  any  of  the  minor  sources 
of  heat,  such  as  lakes  or  reservoirs,  it  was  decided  to 
draw  heat  from  the  atmosphere.  It  would  have  been 
entirely  practicable  to  have  taken  heat  from  the  water 
in  the  city  mains,  but  it  was  considered  advi.sable  to 
utilize  beat  from  the  atmosphere  in  order  to  test  the 
universal  application  of  such  an  installation.  The  only 
limitation  to  the  use  of  a  commercial  water  supply  is 
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culated,  and  some  extra  piping  and  valves.  The  ventilat¬ 
ing  system  is  divided  into  two  parts,  one  for  the  low’er 
six  floors  and  one  for  the  upper  seven  floors.  A  heater 
was  installed  in  the  upper  system  only,  in  order  to  give 
the  equipment  a  thorough  trial  under  operating  condi¬ 
tions.  Operation  up  to  the  middle  of  this  winter  indi¬ 
cates  that  for  every  kilowatt-hour  expended  in  the 
system  the  equivalent  of  2.1  kw.-hr.  is  liberated  in  the 
form  of  useful  heat  in  the  building.  If  a  heater  had 
l)een  installed  in  the  lower  ventilating  system  and  the 
capacity  of  the  refrigeration  equipment  thus  more  fully 
utilized,  this  figure,  it  is  estimated,  would  be  about  2.8 
kw.-hr.,  due  to  the  fixed  power  requirements  of  auxiliary 
equipment,  such  as  water  pumps,  etc.  This  type  of 
equipment  is  most  efficient  under  mild  climatic  conditions 
and  is  therefore  particularly  adaptable  to  southern 
California. 

The  building  has  a  content  of  3,778,000  cu.ft.  and  a 
gross  floor  area  of  269,000  sq.ft.  Due  to  the  size  of 
the  building  the  ventilating  system  was  divided  into 
three  parts.  The  basement  system  previously  mentioned 
is  divided  into  tw’O  parts,  one  for  the  lower  six  floors 
of  the  building  and  one  for  the 
auditorium.  The  combined  ca¬ 
pacity  of  the  three  systems  i^  jk  ^ 

193,000  cu.ft.  per  minute,  which  Bi 
provides  six  changes  of  air  per 
hour.  General  arrangement  of  B 

the  ventilating  system  is  shown 
by  one  of  the  accompanying  B 

drawings.  B 

There  are  four  two-pass  con-  B 
densers  and  two  40-hp.  900-g.p.m.  B 
pumps  for  handling  the  condens-  B  MB^BOBilalB 
ing  water.  Two  special  washers  B  ■ 

are  installed  on  the  roof,  used  as  B  ■  BBH^^^I 

forced-draft  cooling  towers  for  B  ■ 

the  refrigeration  cycle  and  for  Bjl 

absorbing  heat  from  the  air  when  B 
the  reversed  cycle  is  used  for  B  l|e 
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equipment  are  so  designed  as  to  maintain  a  building  tem¬ 
perature  of  15  to  20  deg.  below  outside  temperature.  This 
has  been  found  to  be  the  maximum  practicable  differ¬ 
ence  for  the  climate  of  southern  California. 

In  addition  to  the  heat  obtained  by  reversed  refrig¬ 
eration,  two  systems  of  electric  heat  were  provided.  Oiic 
is  an  indirect  system  consisting  of  industrial  type  strij) 
heaters  installed  in  the  air  duct  system.  There  are  three 
hanks  of  such  heaters,  one  on  the  roof  for  the  uppt'r 
seven  floors  and  two  in  the  l)asement,  one  for  the  lower 
])ortion  of  the  building  and  one  for  the  auditorium. 

These  banks  consist  of  three  3.8- 
kw.,  110-volt  ribbon-type  units, 

■  connected  in  series  on  4-10  volts, 
thus  giving  a  little  more  than  20 
kw.  per  set  of  three.  Capacities 
of  the  three  groups  of  heaters 
are:  Tower,  611  kw. ;  basement. 
856  kw.,  and  auditorium,  125  kw., 
or  a  total  of  1,589  kw.  Tempera¬ 
ture  control  is  automatic  in  six 
steps,  interlocked  with  the 
fan  control. 

Besides  these  centrally  located 
electric  heaters  in  the  air-duct 
system,  additional  heat  is  supplied 
by  739  direct  heaters  located  in 
the  individual  offices.  These 
range  in  size  from  \\  kw.  to  5 
kw.,  the  majority  being  of  1^  kw. 
capacity.  The  total  connected 
load  for  these  heaters  is  1,329 
kw.  Each  heater  is  provided  with 
a  single-pole  thermostat,  permit¬ 
ting  a  refinement  in  temperature 
regulations  to  suit  individual 
needs.  Heaters  are  rated  at  220 
volts  and  service  is  supplied  by  a 
220-volt,  three-phase  system. 

In  operation,  the  reversed 
cycle  refrigeration  fin  -  tube 
heaters  in  the  tower  and  the  elec¬ 
tric  heaters  in  the  air-duct  system 
in  the  basement  are  used  to  warm 
up  the  building  in  the  morning 
and  to  keep  the  temperature  of 
the  ventilating  air  from  failing 


imoKriioaa 


Ideals  of  the  Edison  com¬ 
pany  as  set  forth  on  this 
tablet  in  the  lobby  of 
its  new  building  have  not 
changed  in  26  years 
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(1))  Hut  wattM-  is  uirctilatod 
tliruUKii  titi-tube  heaturs  for  Ixjild- 
iiiK  liuatint;  l)y  reversing  the  re- 
friKeiation  eycle. 


(f)  KiI)l>oii  type  eleotrie  heaters 
ill  the  veiitilatiiiK  duets  heat  lower 
portion  of  building. 


(d»  Individual  re<iuiremeuts  and 
varying  expttsure  are  provided  for 
by  individual  room  heaters.  All 
windows  are  looked  closed. 


<e)  Battery  of  electric  hot  water 
heaters. 


(f)  'Pubular  copper  buses  jirovide 
hitth  cajiacity  for  space  occuiiied. 


(ill  ("orner  of  coniiiact  compres¬ 
sor  room  showinn  two  of  tlie  four 
ll’O-ton  rotiiry  I'ompressors  driven 
by  1'00-hi).  s.vnehronous  motors. 


•  \ 


Mechanical  Equipment  in  New  Edison  Building 

Basement  System 


Equipment 

Size  and  Capacity 

Make 

Supply  fan . 

1 05,000 c.f.m.  at  It  in.  static, 

No.  1 75  .sturtevant 

30-hp.  motor 

eilentvane 

Exhau.st  fan . 

103,000  c.f.m.  at  J  in.  static. 

No.  170  Sturtevant 

25-hp.  motor 

silentvane 

.\ir  washer . 

65,000  c.f.m.,  18x9x9  ft. 

Sturtevant  type  C 

Air  washer  pump . 

Water  circulatinR  pump  for 

800  g.p.m.,  15-hp.  motor 

Byron  Jackson  Co. 

basement  cooler . 

800  g.p.m.,  25-hp.  motor 

Byron  Jackson  Co. 

W'ater  rirculatine  pump  for 

tower  cooler . 

Water  circulating  pump  for 

610  g.p.m.,  40-hp.  motor 

Byron  Jackson  Co. 

auditorium  cooler . 

90  g.p.m.,  5-hp.  motor 

liyron  Jackson  Co. 

Two  condenser  water  pumps 

900g.p.m.each,  40-hp.  motors 

Byron  Jackson  Co. 

•Air  filters . 

1  —  2J  section  12  ft.  x  10  ft. 

No.  48  lleetl  multi- 

10  in.  wide 

1  —  5i  section  9  ft.  x  24  ft. 

panel 

1  in.  wide 

Indirect  heaters . 

Four  refrigeratiii);  compres- 

856  kw.,  440  volt 

(1.  E.  ribbon  type 

120  tons  each,  1,000  r.p.m., 
200-hp.  motors 

Sturtevant 

Four  condensers . 

2,790  sq.ft,  each  J-in.  admi¬ 
ralty  tubes 

F.  Braun  Co. 

Masement  cooler . 

3,000  sq.ft,  surface 

Sturtevant 

Tower  cooler . 

2,250  sq.ft,  surface 

Sturtevant 

Auditorium  c<H>ler . 

375  sq.ft,  surface 

.sturtevant 

Tower  System 

Supply  fan . 

78,000  c.f.m.  at  li  in.  static. 

No.  170  Sturtevant 

25-hp.  motor 

silentvane 

I'ixhaust  fan . 

77,000  c.f.m.  at  it  in.  static. 

No.  165  Sturtevant 

20-hp.  motor 

silentvane 

900  g.p.m.  water,  each  21  ft.  x 

1 2  ft  6  in. .  1  5  ft.  long 

Sturtevant  8pe<'ial 
type  C  air  washer 

Two  coolim;  tower  fans . 

130,000  c.f.m.  each,  50-hp. 

No.  1 7  Sturtevant 

motors 

multivane 

Two  ciHilitif!  tower  pumps.  . 

900  g.p.m. each,  20-hp.  motors 

Byron  Jackson  Co. 

.\ir  washer  pump . 

610  g.p.m.,  lO-hp.  motor 

Byron  Jackson  Co. 

Air  heater  . 

Eighteen  W82  four-tube  sec- 

A'ork  Heating  atid 

tions  Superfin  fan-blast 
radiation 

X'entilating  Co. 

50,400  c.f.m.  1 4x9x9  ft.  long 

61 1  kw.,  440  volt 

Sturtevant  type  t' 
(1.  E.  ribbon  type 

Indirei-t  heater . . 

Toilet  exhaust  fan . 

20,000  c.f.m.  at  2  in.  static. 

No.  1 25  Sturtevant 

5-hp.  motor 

silentvane 

.\ir  filter . 

1  —  3  section  II  ft.  6  in.  x 

.No.  48  Heed  multi- 

1 2  ft.  4  in.  wide 

panel 

1  —  2  section  1 1  ft.  x  8  ft.  2 

in.  wide 

.Aiiditoriulii  System 

Supply  fan . 

10,000  c.f.m.,  3-hp.  motor 

No.  1 10  Sturtevant 

silentvane 

I'ixhaust  fan . 

7,500  c.f.m.,  2-hp.  motor 

No.  95  Sturtevant 

silentvane 

Indirect  heater . . 

1 25  kw.,  440  volt 

(i.  E.  ribbon  tyt>e 

Air  washer . . 

6,400  c.f.m.,  4x4x9  ft.  long 

Sturtex’ant  type  C 

•Air  filter . 

1  —  1}  section  6  ft.  x  6  ft.  8 

No.  48  Heed  multi- 

in.  wide 

panel 

below  a  j)rc(letermine(l  value.  The  final  heatinij  is  taken 
care  of  l)v  the  direct  units  in  each  office.  In  this  way 
unequal  requirements,  due  to  sun  or  wind  exposure  or 
heat  produced  by  interior  lighting,  are  compensated  for. 

ICvery  facility  has  been  provided  to  record  all  impor¬ 
tant  data  on  jjerformance  and  costs  and  after  a  year’s 
operation  some  very  valuable  facts  should  be  available. 

From  the  foregoing  it  will  be  seen  that  the  building 
contains  a  complete  year-around  air-conditioning  plant 
entirely  electrically  operated.  In  addition,  drinking 
water  is  electrically  cooled  and  wash  water  is  electrically 
heated  for  the  entire  building.  Other  features  include: 
Latest  ])ractice  in  illumination,  a  complete  under-floor 
duct  system  for  electric,  telephone  and  signal  circuits. 
"Thyratron”  controlled  floodlighting,  high-speed  auto¬ 
matic  elevators ;  Telechron  clocks  and  radio  outlets. 

Maximum  demand  for  the  building  as  a  whole  for  the 


])resent  winter  has  been  approximately  2.000  kw.  To 
supply  such  a  large  load  required  careful  j)lanning  of  the 
distribution  system  within  the  building.  Service  is  sup- 
])lied  by  transformer  banks  located  in  vaults  under  the 
sidewalk.  Lighting  service  is  furnished  by  a  bank  of 
three  200-kva.  transformers  supplying  120/208-volt, 
three-jdiase,  four-wire  service,  with  one  75-kva.  trans¬ 
former  for  emergency  lighting.  General  power  and 
indirect  heating  is  supplied  by  two  banks  of  three 
333-kva.,  440-volt,  three-phase  transformers  operated  in 
])arallel.  Three  333-kva.,  220-volt,  three-phase  trans¬ 
formers  supply  the  direct  heaters. 

Distribution  from  the  main  board  is  featured  by  use 
of  tubular  copper  buses  for  the  220-  and  440-volt 
feeders.  These  run  150  ft.  across  the  basement  ceiling 
to  the  riser  shaft,  where  they  connect  to  similar  buses 
running  to  the  top  of  the  building.  This  system  has 
the  advantage  of  ease  of  making  taps  and  high  capacity 
for  the  space  occupied.  The  buses  are  inclosed  in  an 
ebony  asbestos  housing  which  is  connected  to  the  venti¬ 
lating  system  and  any  heat  losses  are  used  to  help  heat 
the  building. 

The  building  itself  is  architecturally  pleasing  from 
without  and  quiet  and  conducive  to  high  working  effi¬ 
ciency  from  within.  It  stands  as  a  monument  of  security 
and  progress  to  the  FTlison  company’s  500,000  patrons 
and  its  125,000  customer  owners  in  southern  California. 

▼ 


Vacuum  Casting  Improved 
to  Eliminate  Voids 

Metals  of  e.xceedingly  high  jnirity  and  soundness  are 
now  being  produced  through  a  vacuum-casting  i)rocess 
develoi>ed  by  tbe  Bell  Telejffione  Laboratories.  While 
vacuum  casting  is  not  entirely  new,  it  has  involved  dis¬ 
tinct  disadvantages  heretofore,  and  a  method  which 
would  involve  the  least  jxjssible  amount  of  piping  voids 
has  offered  a  i)roblem  of  great  interest.  These  difficulties 
have  been,  it  is  said,  successfully  solved.  In  the  method 
now  used  at  the  Bell  Telephone  Laboratories,  a  35-kva. 
high-fre([uency  inductor-coil  tyix;  of  furnace  is  mounted 
on  an  asl)estos  board  capable  of  being  tilted  through  a 
little  over  90  deg.  A  vacuum  is  applied  to  the  apparatus 
and  the  metal  is  melted  in  a  few  minutes.  The  crucible 
is  then  raised  to  the  pouring  ])osition  with  the  current 
and  vacuum  both  on.  The  whole  apparatus  is  then  tilted 
over  and  the  metal  runs  into  the  mold  and  solidifies  im¬ 
mediately.  -As  soon  as  the  casting  has  cooled  sufficiently 
the  pump  is  stopped  and  the  apparatus  reduced  to  atmos¬ 
pheric  ])ressure.  Such  an  oi)eration  can  be  completed  in 
not  more  than  half  an  hour  with  platinum  or  its  alloys; 
lower  melting  metals,  such  as  nickel  or  copi)er  alloys, 
require  less  time.  An  essential  feature  of  the  operation 
is  the  selection  of  the  proper  crucible,  of  quartz  or  alun- 
dum,  sometimes  with  zirconia  pow'der,  to  avoid  occlusion 
of  gases. 

Vacuum  melted  ingots  |  in.  diameter  and  weighing 
about  500  grams,  after  cropping  off  the  head,  have  been 
repeatedly  drawn  to  0.003  in.  in  one  continuous  length 
of  wire  without  breakage.  This  is  considered  one  of  the 
best  i^roofs  that  the  vacuum  cast  ingots  are  sound  and 
free  from  cavities. 
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Fundamental  design  consisting  of  a  bus 
arrangement  that  is  said  to  result  in  simplicity 
of  operation  and  economy  of  construction  and 
have  definite  safety  features  characterizes  the 
new  Marshall  substation  laid  out  for  the 
Northern  States  Power  Company,  Minne¬ 
apolis,  Minn.,  by  the  Byllesby  Engineering  iS: 
Management  Corporation.  Essentially  the 
switching  equipment  is  inclosed  in  a  rectan¬ 
gular  main  bus  with  a  transfer  bus  dividing  it 


‘Incf.reg's 

3-30(/amp. 


■3-300amp. 

69  If.  reactori 


Tndreg's 
3-300 amp. 


t^ht  fines  indicate 
future  instai/ation 


Switching  equipment  is  inclosed  in  rectangular  main  bus 
divided  in  half  by  transfer  bus 

/Battery  rack  _ 


Future 
bus  tie 
O.CB.- 


OCB.maii 
bus  No./ 


'Station  service  O.C.B. 


Future  feeders- 


O.C.B.  {Main bus  Future  trans  former  bank 


•/no/,  reg. 


K . . - . . . . -56-4' . - . >}< .  44-3"- . . 

Corresponding  regulators,  reactors  and  feeder  control  are  closely  associated  physically  to  effect  circuit  economies 
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in  half.  The  development  of  this  idea,  with  some  of  its 
advantages,  is  exposed  in  the  accompanying  drawings. 

In  the  top  view  the  distribution  feeder  positions  ex¬ 
tend  from  the  outer  main  buses  to  the  center  aisle  of  the 
building  along  which  the  transfer  bus  runs.  Outgoing 
feeder  cables  line  this  aisle.  Throw-over  disconnecting 
switches  permit  any  feeder  to  take  energy  from  the 
transfer  bus,  which  may  either  he  connected  to  the  main 
bus  or  be  regulated  through  a  spare  feeder  ])osition. 

In  the  illustration  in  the  center  each  feeder  position 
is  a  complete  unit  with  individual  control,  relay  and 
meter  panel  at  the  aisle  end  of  the  structure.  This 
effects  a  major  economy  in  secondary  wiring  which  does 
not  have  to  be  carried  to  a  central  control  board.  A 
safety  feature  of  this  layout  is  the  inclosure  at  top  and 
on  three  sides  of  the  single-phase  regulators.  The  open 
side  of  each  regulator  cell  faces  the  blank  back  wall  of 
the  adjacent  circuit  structure.  Thus  a  regulator  fire 
accompanied  by  oil  spilling  is  effectively  inclosed  without 
being  dangerously  confined. 

The  circuit  buses  in  the  bottom  drawing  are  carried 
along  the  side,  near  the  top,  of  each  {X)sition  and  are 
tapped  down  to  the  oil  circuit  breaker,  through  the 
reactors  and  regulators  to  the  feeder  selector  disconnects. 
This  section  shows  another  detail  of  the  safety  feature. 
I'ach  regulator  cell  is  closed  off  with  a  sill  high  enough 
to  retain  in  the  compartment  all  of  the  regulator  oil. 

T 

Dial  ing  Controls  Signals 
on  Power  Supervisor’s  Board 

Most  of  the  system  operator  boards  which  have  auto¬ 
matic  control  of  signals  thereon  are  controlled  by  keys, 
of  which  there  is  one  for  each  device.  The  Westchester 
Lighting  Company’s  new  operator’s  board,  however,  is 
controlled  entirely  by  a  telephone  dial  from  the  oper¬ 
ator’s  desk.  No  part  is  operated  manually,  so  the  oper¬ 
ator  never  has  to  leave  his  desk  to  throw  a  switch,  place 
a  signal  tag,  or  plug  in  a  signal  light. 

Consider  a  specific  example : 

Tlie  operator  wishes  to  register  on  the  board  that  a  certain 
switch  has  been  closed,  and,  therefore,  to  change  the  color  of  the 
specific  switch  target  from  green  to  red.  As  in  a  telephone  call, 
he  first  dials  the  number  of  the  station  on  the  board,  say  No.  13 
( Pcekskill  station  number).  Then  he  dials,  let  us  say.  No.  661 
(a  feeder  number).  The  next  dialing  gives  actual  and  specific 
switch  number  (let  us  say  No.  1).  ^ 

These  numbers  are  flashed  before  the  operator  on  a  glass- 
paneled  board  on  his  operator’s  desk,  serving  to  show  the  accuracy 
or  error  of  his  dialing  before  he  proceeds  further. 

The  pressing  of  a  small  “operating  button”  on  the  desk  will 
connect  his  dial  to  a  new  set  of  W’ires  which  will  permit  him  to 
operate  the  switch  target  or  signal.  If  the  switch  is  closed,  and 
the  target  appears  red,  the  switch  will  be  opened  by  dialing  four 
digits  or  No.  4  on  the  dial. 

The  face  of  the  board  is  made  up  of  thousands  of 
small  square  escutcheons  that  can  be  inserted  or  with¬ 
drawn  from  any  section  of  the  board  at  will  to  adapt  the 
representation  of  lines  and  equipment  thereon  to 
changed  system  conditions. 

Changeable  signals,  called  targets,  appear  at  openings 
on  the  board  where  switches  are  located.  These  are  not 
lights  but  vari -colored  cylinders  which,  when  operated, 
show  various  colors  on  the  face  of  the  board. 


Changeable  color  targets  and  small,  replaceable 
escutcheons  are  features  of  this  board 


Auxiliary  lamps  in  the  form  of  red  lamps  also  appear 
on  the  feeder  lines,  main  buses  and  transformers,  shown 
on  the  board.  For  feeders  and  main  buses,  a  steady  red 
light  indicates  they  are  “in  service” — a  blinking  red  light 
that  they  are  “held  off.”  For  transformers,  a  steady  red 
light  indicates  “in  service.”  a  dark  lamp  indicates  “out 
of  service.” 

The  board  is  known  as  the  Strowger  power  siqxjrvisor’s 
board  and  with  its  accessory  equipment  was  furnished  by 
Automatic  Electric.  Inc. 

▼ 


Credit  Misdirected 

riirough  an  editorial  inadvertency  due  to  pressure 
of  copy  preparation  during  the  midwinter  convention. 
.X.I.E.E.,  in  January  there  appeared  in  Electrical 
World,  February  6,  1932,  in  the  running  reports  of 
the  “Symposium  on  Distribution  Circuit  Lightning  Pro¬ 
tection”  and  of  the  opening  session  on  “Electrical 
Machinery”  references  to  a  suggestion,  stated  as  made 
hy  F.  W.  Peek,  Jr.,  and  concurred  in  by  C.  L.  Fortescue, 
that  the  Institute  consider  the  promulgation  of  standard 
impulse  and  high-frequency  tests  for  transformers  in 
addition  to  the  present  normal  frequency  test  now  alone 
required  by  Institute  standards.  In  fairness  it  should  be 
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])ointed  out  that  the  original  suggestion  for  such  tests, 
as  was  recognized  by  Mr.  Peek  in  his  remarks,  appears 
in  the  paper  by  D.  W.  Roper  which  was  presented  in 
the  distribution  circuit  lightning  symposium. 

T 

READERS'  FORUM 

Claims  Jacksonville  Municipal 
Makes  Profit  Instead  of  Loss 

To  the  Editor  of  the  Electrical  World: 

I  have  read  with  much  interest  W.  .Xustin  Smith's 
article  in  the  January  30  issue,  entitled  “Municipal 
Utilities  Increase  Florida  Tax  Burden.”  The  fallacies 
of  this  article  are  so  obvious  that  I  consider  it  necessary 
to  answer  only  the  most  outstanding  inaccuracies. 

Regardless  of  bookkeeping  systems,  no  one  can  deny 
the  fact  that  we  have  turned  over  to  the  general  fund 
for  reduction  of  taxes  $6,871,410;  our  Jacksonville  plant, 
which  is  today  valued  at  $9,500,903.41,  has  been  con¬ 
structed  out  of  net  earnings,  except  $1,602,500  which 
we  owe  on  bonds.  These  figures  show  that  the  jjeojde 
have  made  $14,769,813.41,  which  no  one  can  deny  to  be 
net  profits. 

(')ur  records  show  that  the  gross  revenue  of  the  plant 
since  1895  is  $31,007,704.10.  Comparing  actual  bills 
from  every  section  in  the  state  against  bills  for  the  same 
classes  of  service  in  Jacksonville,  I  find  rates  charged 
by  private  companies  in  Florida  average  96.8  per  cent 
higher  than  ours.  Through  these  lower  rates  our 
citizens  have  saved  $30,015,457.57.  This  is  based  on  the 
])resent  rate  schedules,  although  when  our  plant  was 
built,  and  for  many  years  afterward,  our  rates  were 
from  100  ]x?r  cent  to  500  ix?r  cent*  lower  than  the  rates 
of  private  companies.  At  the  time  we  built  our  plant 
the  private  jiower  company  was  charging  28  cents  per 
kilowatt-hour,  and  the  first  rate  established  by  the  munic¬ 
ipal  ])lant  was  7  cents  per  kilowatt-hour,  which  is  still 
in  effect. 

I  note  that  Mr.  Smith,  in  figuring  losses  sustained 
by  the  Jacksonville  plant,  has  compared  the  national 
average  revenue  jier  kilowatt-hour,  Georgia  Power 
average  and  .Alabama  Power  average  with  what  he 
claims  to  lx*  Jacksonville's  average.  I  do  not  agree  that 
this  is  the  pro|K*r  method  of  comparing  rates,  as  any  one 
in  the  power  business  knows  the  only  fair  way  is  to 
compare  rates  charged  by  two  companies  for  the  same 
classes  of  .service.  Every  one  knows  that  the  Georgia 
and  .Alabama  Power  Companies  sell  most  of  their  cur¬ 
rent  to  large  wholesale  users,  while  our  load  is  practically 
all  retail  sales  and  our  average  revenue  per  kilowatt-hour 
would  naturally  lie  higher. 

Mr.  Smith  says  our  citizens  lost  money  by  paying 
Jacksonville  rates.  If  he  had  used  the  average  revenue 
received  per  kilowatt-hour  by  jiower  comjianies  operating 
in  Florida,  which  have  load  conditions  similar  to  ours, 
the  story  would  be  quite  different.  Mr.  Smith  made  no 
comparison  on  water  rates.  A  survey  by  the  Water 
Supply  Commission,  composed  of  three  prominent 
hankers,  one  well-known  attorney  and  our  former  Com- 

*. Author's  exact  statement. 


missioner  of  Utilities,  showed  that  Jacksonville's  water 
rates  are  50  per  cent  lower  than  those  charged  in  295 
other  American  cities  serving  42,000,000  population. 

In  making  the  following  analysis  of  our  electric  plant 
and  water  works  earnings,  I  am  using  the  same  method 
of  arriving  at  my  figures  as  Air.  Smith  used,  with  the 
exception  that  I  am  comparing  Jacksonville  rates  to  those 
charged  by  privately  owned  companies  in  Florida  for  the 
same  classes  of  service.  I  am  allowing  a  depreciation 
charge  of  5  per  cent,  although  I  feel  that  this  charge  on 
a  municipal  plant  is  merely  a  question  of  whether  the 
citizens  who  have  their  money  invested  wish  to  enjoy  the 
full  profits  through  reduction  of  taxes  or  wish  to  set 
aside  certain  sums  to  rebuild  the  plant  for  posterity.  I 
have  never  seen  any  power  company  report  which 
charged  full  5  per  cent  depreciation.  On  the  water 
works  I  am  allowing  2\  per  cent  depreciation,  which  is 
the  per  cent  generally  used  by  all  water  companies. 

On  the  1930  statement  of  a  private  power  company 
operating  in  Florida,  which  has  a  book  value  of  $25,800,- 
000,  a  plant  of  similar  size  and  about  the  same  output 
as  Jacksonville’s,  it  is  shown  that  city,  county  and  state 
taxes  amounted  to  approximately  $105,000  for  1930. 
Computing  taxes  on  the  same  ratio,  and  using  net  assets 
of  our  plant  in  1930,  which  were  $7,258,673.37,  our 
taxes  would  have  been  28  per  cent  of  $105,000,  or 
$29,400.  On  the  water  works,  which  had  net  assets  of 
$1,860,638.95  in  1930,  taxes  would  have  been  $7,350. 

Electric  Water  (Combined 

Gross  earninus  for  year  1930 .  $2,730,499.26  $442,662.69  $3,173,161.95 

Less  actual  ot>erating  expenses  .  .  614,417.20  148.452.78  762,869.98 

$2,116,082.06  $292,209.91  $2,410,291.97 

Less  maintenance  and  replacements, 
a  large  amount  of  whicti  is  charge¬ 
able  to  depreciation .  338.349.54  78,167.05  466,516.59 

$1,727,732.52  $216,042.86  $1,943,775.38 

Less  depreciation 

5  per  cent  on  electric  except  real 

estate .  424,726.79  . 

21  per  cent  on  waterworks  except 

real  estate .  58,330.22  483.057.01 

$1,303,005.73  $157,712.64  $1,460,718.37 

Interest  on  outstanding  bonds*  .  99,625.00  66,075.00  165,700.00 

$1,203,380.73  $91,637.64  $1,295,018.37 

Taxes .  29,400.00  7,350.00  36,750.00 

$1,173,980.73  $84,287.64  $1,258,268.37 

Plus  saving  in  rates 

96.  8  per  cent  on  electric  rates. .. .  2,643,123.28  . 

50  per  cent  on  water  rates .  221,3^.35  2,864,454.63 

$3,817,104  01  $305,618.99  $4,122,723.00 

Actual  saving  to  people  in  low  rates, 
combined  with  net  earnings. 

equals  a  millage  of .  40.61  3.25  43.86 

( I  mill  raises  $94,000  in  taxes) 

♦Since  the  assets  of  the  plant  were  earned  by  the  plant,  an  interest  charge  on  the 
investment  would  make  no  change  in  the  above  figures,  as  the  plant  would  also 
re<‘eive  credit  on  earnings  for  the  interest. 

ft  is  understood  that  the  above  figures  are  arrived  r. 
on  the  same  basis  as  Mr.  Smith  used,  liut  our  records 
show  the  net  earnings  were  $1 .727,732.52  on  electric 
plant  and  $216,042.86  on  water  works. 

Naturally  there  will  always  be  discrepancies  betw’een 
the  methods  used  by  the  privately  owned  power  com- 
jianies  and  municipally  owmed  companies  in  arriving  at 
net  earnings,  because  it  is  the  policy  of  the  private  com¬ 
panies  to  charge  everything  possible  to  operating 
expenses,  in  order  to  show  as  small  net  earnings  as  pos¬ 
sible,  so  they  may  retain  their  present  rates  or  request 
increases,  whereas  the  municipal  plant  tries  to  show  as 
large  net  earnings  as  possible  in  order  to  give  the  people 
the  lowest  rate  that  good  business  will  justify. 

ERNEST  E.  ANDERS, 

Jacksonville,  Fla.  Commissioner  Public  Utilitie.s. 
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Men  of  the  Industry 


Moore  Heads  Southern  New 
England  Power  Properties 

Samuel  C.  Moore,  vice-president  of  the 
New  England  Power  Association,  Bos¬ 
ton,  has  been  elected  president  of  the 
Rhode  Island  Public  Service  Company, 
assuming  charge  of  all  association  ac¬ 
tivities  in  the  southern  district.  His 
headquarters  will  be  at  Providence, 
R.  I.  The  major  operating  properties 
included  in  this  group  embrace  the  Nar- 
ragansett  Electric  Company,  United 
Electric  Railways  Company,  Fall  River 
Electric  Light  Company  and  South 
Counties  Public  Service  Company, 

Arthur  E.  Pope,  vice-president  of  the 
association,  with  headquarters  at  Bos¬ 
ton,  has  been  elected  president  of  the 
New  England  Power  Company,  the  prin¬ 
cipal  wholesale  generating  and  distribu¬ 
ting  unit  of  the  organization  in  central 
New  England. 

▼ 

Harold  Smith,  vice-president  of  the 
Westinghouse  Electric  &  Manufacturing 
Company,  has  been  elected  a  member 
of  the  board  of  the  Radio  Corporation 
of  America  to  fill  the  vacancy  caused 
by  the  recent  death  of  H.  P.  Davis. 

• 

F,  D.  Shaffer,  vice-president  and 
safety  director  of  the  Southwestern 
Tdght  &  Power  Company  at  Chickasha, 
has  retired  from  active  service.  He  will 
reside  in  Lawton.  Mr.  Shaffer  has  been 
in  utility  service  since  1890.  He  went  to 
Chickasha  in  1913  as  manager  of  the 
Chickasha  Gas  &  Electric  Company, 
later  purchased  by  the  Southwestern 
Light  &  Power  Company. 

• 

D.  W.  Dean  has  recently  been  ap¬ 
pointed  manager  of  the  control  section 
of  the  industrial  department  of  the 
Westinghouse  Electric  &  Manufacturing 
Company  to  succeed  the  late  W.  H. 
MacGillivray.  Upon  graduation  from 
the  Ohio  State  University  in  1921  Mr. 
Dean  entered  the  employ  of  the  West¬ 
inghouse  company.  After  completing 
the  Westinghouse  student  training 
course  in  1922  he  became  a  member  of 
the  steel  mill  section  of  the  general 
engineering  department,  a  position  he 
held  until  his  recent  appointment.  He  is 
an  active  member  of  the  Association  of 
Iron  and  Steel  Electrical  Engineers  and 
is  the  author  of  a  number  of  papers 
on  control  equipment  which  have  been 
published  in  various  trade  and  scientific 
magazines.  Mr.  Dean  is  recognized  as 
an  authority  on  the  design  and  appli¬ 
cation  of  steel  mill  equipment.  Various 


patents  on  synchronizing  roll  table 
speeds,  flying  shear  control  and  methods 
of  maintaining  tension  between  stands 
on  tandem  mills  have  been  granted  to 
him.  Also,  he  has  done  considerable 
work  on  cold  strip  mills,  reel  drives 
and  auxiliary  drives.  His  present  duties 
will  enable  him  to  e.xpand  his  activities 
to  include  an  active  part  in  the  stand¬ 
ardization  of  control  apparatus. 

▼  T 

Kehoe  and  Tapscott  New  Vice- 
Presidents  of  New  York  Utility 

Arthur  H.  Kehoe,  electrical  engineer  of 
the  United  Electric  Light  &  Power 
Company,  and  Ralph  H.  Tapscott,  elec¬ 
trical  engineer  of  the  New  York  Edison 
Company,  both  of  whom  were  elected 
vice-presidents  of  the  United  organiza¬ 


tion,  as  announced  in  the  February  13 
issue  of  the  Electrical  World,  have 
had  many  years  of  experience  with  the 
New  York  utilities. 

Mr.  Kehoe  was  still  a  student  at  the 
University  of  Vermont  when  he  entered 
upon  his  public  utility  career  in  the 
meter  and  inside  construction  depart¬ 
ments  of  the  Twin  State  Gas  &  Elec¬ 
tric  Company.  After  completing  his  en¬ 
gineering  course  he  became  identified 
with  the  United  organization  in  1911. 
He  spent  eight  years  in  miscellaneous 
engineering  work  and  was  then  ap¬ 
pointed  superintendent  of  transmission 
and  distribution  for  the  company.  It 
was  in  1921  that  he  was  named  electrical 
engineer,  the  position  he  occupied  at 
the  time  of  his  recent  election  to  the 
office  of  vice-president.  In  the  course 
of  his  career  Mr.  Kehoe  has  worked 
out  several  developments  of  alternating- 
current  distribution  systems.  He  is  a 
fellow  of  the  American  Institute  of 
Electrical  Engineers  and  chairman  of 
the  Engineering  National  Section  of  the 


Oswald  Ryan  of  Anderson,  Ind.,  has 
been  selected  by  the  Federal  Power 
Commission  to  be  its  chief  counsel.  A 
graudate  of  the  Harvard  Law  School, 
Mr.  Ryan  has  been  active  in  the  politics 
of  the  progressive  wing  of  the  Repub¬ 
lican  party.  He  represented  the  city  of 
Anderson  in  the  state-wide  investigation 
of  the  Indiana  Bell  Telephone  Company 
and  was  special  counsel  for  the  public  in 
cases  involving  the  public  regulation  of 
the  jitney  bus.  He  also  served  as 
counsel  for  the  Indiana  Union  Traction 
Company.  He  was  a  member  and  legal 
adviser  of  the  European  Immigration 
Committee,  which  studied  economic  and 
immigration  conditions  in  various 
European  countries  in  1923. 

T 

National  Electric  Light  Association  and 
for  both  of  these  organizations  he  has 
frequently  written  papers  on  technical 
subjects. 

Mr.  Tapscott  received  his  preliminary 
engineering  training  with  the  General 
Electric  Company,  following  graduation 
from  Union  College  in  1909.  At  first 
he  was  connected  with  the  testing  de¬ 
partment,  but  in  a  short  time  he  was 
transferred  to  the  lighting  engineering 
department,  where  he  formed  a  contact 
with  the  New  York  group  of  utilities. 
In  the  fall  of  1917  Mr.  Tapscott  resigne<l 
from  the  General  Electric  Company  to 
become  assistant  chief  electrical  engineer 


of  the  New  York  Edison  Company  and 
in  1925  he  was  made  electrical  engineer 
of  that  company.  Mr.  Tapscott  has  been 
active  in  association  work,  especially  in 
the  American  Institute  of  Electrical  En¬ 
gineers  and  the  National  Electric  Light 
Association. 

T 

H.  Hobart  Porter  of  New  York  has 
been  re-elected  chairman  of  the  Engi¬ 
neering  Foundation,  research  organiza¬ 
tion  of  the  national  societies  of  civil, 
mining  and  metallurgical,  mechanical 
and  electrical  engineers,  Mr.  Porter  is 
president  of  the  American  Water  Works 
&  Electric  Company,  chairman  of  the 
board  of  the  West  Penn  Electric  Com¬ 
pany  and  a  director  in  numerous  rail¬ 
roads  and  public  utility  enterprises. 
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R.  M.  Feustel  New  President 
of  Midland  United 


Robert  M.  Feustel,  recently  elected 
president  of  the  Midland  United  Com- 
l)any,  has  been  actively  engaged  in  the 
public  utility  business  as  an  operator, 
management  executive,  state  commission 
engineer  and  consulting  engineer  since 
bis  graduation  from  Purdue  University 
in  PK)5.  He  began  his  i)rofessional 
career  as  assistant  engineer  with  the 
I'ort  Wayne  &  Wabash  Valley  Traction 
Company  at  Fort  Wayne  in  that  year. 
In  1907  he  became  assistant  engineer  of 
the  Railroad  Commission  of  Wisconsin 
and  there  gained  training  with  the  fir.st 
state  public  utility  regulatory  body  given 
mandatory  power  over  rates  and  serv¬ 


ice.  He  became  assistant  chief  engineer 
in  1911.  When  the  Public  Utilities 
Commission  of  Illinois  was  created,  two 
years  later,  he  was  called  to  that  state 
to  become  its  first  chief  engineer  and  in 
that  capacity  organized  its  engineering 
department. 

Mr.  Feustel  left  commission  work  in 
1915  to  engage  in  private  consulting  en¬ 
gineering,  which  he  continued  until 
1929.  In  1917  he  was  elected  president 
of  the  Indiana  Service  Corporation, 
with  headquarters  at  Fort  Wayne,  a 
position  which  he  still  retains.  While 
thus  actively  engaged  as  a  public  utility 
operator  .Mr.  h'eustel  served  almost  con¬ 
tinuously  during  the  next  twelve  years 
in  consulting  engineering  and  valuation 
work  for  both  public  bodies  and  public 
utility  companies.  Although  he  was  en¬ 
gaged  in  directing  the  operation  of  a 
public  utility  company,  Mr.  Feustel,  dur¬ 
ing  that  period,  served  as  an  expert  for 
state  public  utility  commissions,  mu¬ 
nicipalities  and  the  provincial  and 
Dominion  governments  of  Canada. 

While  engaged  in  valuation  and  rate 
engineering  work  Mr.  Feustel  published 
about  a  dozen  reports  upon  investiga¬ 
tions  of  the  Pittsburgh  Railways  Com¬ 
pany,  Philadelphia  Rapid  Transit  Com¬ 


pany,  Public  Service  Corporation  of 
New  Jersey  and  other  utility  properties. 

In  1929  Mr.  Feustel  was  elected  ex¬ 
ecutive  vice-president  of  the  Midland 
United  Company,  which  controls  the 
Indiana  Service  Corporation  and  other 
companies  operating  in  Indiana  and 
Ohio.  In  the  following  year  he  was 
elected  an  officer  of  other  subsidiary 
companies  in  the  group.  Recently  he 
was  elected  president  of  the  Midland 
United  Company  and  a  director  of  the 
Northern  Indiana  Public  Service  Com- 
panv. 

T 

OBITUARY 

W.  H.  Hoovkr,  founder  of  tbe  vac¬ 
uum  sweeper  company  that  bears  his 
name,  died  February  25,  at  his  home  in 
North  Canton,  Ohio,  in  his  eighty-third 
year.  Mr.  Hoover  had  retired  several 
years  ago,  turning  the  business  over  to 
his  .sons.  He  was  born  in  Canton  and 
was  graduated  from  Mount  Union  Col¬ 
lege  in  Alliance.  After  spending  many 
years  in  the  tanning  business,  he  began 
tbe  manufacture  of  vacuum  sweepers  in 
1907.  In  1922  tbe  company  Avas  re¬ 
organized  and  Mr.  Hoover  became 
chairman  of  the  board,  subsequently  re¬ 
tiring  from  active  business  life. 

• 

Dr.  Lkwis  F.  Gould,  who  with  his 
father,  e.x- United  States  Senator  Arthur 
Gould,  was  identified  with  hydro-electric 
operations  in  the  State  of  Maine,  died 
recently  in  Boston,  following  an  opera¬ 
tion.  Dr.  Gould  was  born  in  Bangor. 
Me.,  in  188,1  and  was  graduated  from  a 
Baltimore  medical  school.  He  practiced 
at  Bangor,  and  later  at  Surry,  Me.,  for 
less  than  two  years,  being  called  on  to 
join  bis  father  as  manager  of  the  Maine 
&•  New  Brunswick  Power  Company. 
He  occupied  this  office  until  the  com¬ 
pany  was  an  entity  in  a  merger.  At 
the  time  of  his  death  he  was  vice- 
president  of  the  Aroostook  Valley  Rail¬ 
way  Company,  operating  on  botli  sides 
of  the  Maine-New  Brunswick  border, 
in  tbe  nortbern  section,  and  also 
operating  a  32-mile  electric  railway. 
The  father  and  son  participated  in  the 
hydro-electric  development  at  Aroostook 
Falls,  on  the  border,  furnishing  current 
to  within  about  50  miles. 

• 

William  T.  Walker,  construction 
superintendent  Northern  States  Power 
Company,  died  suddenly,  February  25, 
at  Grand  Forks.  N.  D.  Death  was 
caused  by  uremic  poisoning  six  hours 
after  he  had  become  afflicted.  With  the 
passing  of  Mr.  Walker  the  Northwest 
lo.ses  one  of  its  outstanding  construc¬ 
tion  engineers.  He  was  a  nationally 
prominent  figure  in  the  electrical  prog¬ 
ress  and  development  of  electrical  .serv¬ 
ice  in  the  Northwest.  .\  native  of 


Lawrence,  Kan.,  and  a  graduate  of  the 
University  of  Kansas,  he  became  asso¬ 
ciated  with  the  Byllesby  organization  in 
March  of  1910;  the  following  month  he 
was  assigned  to  construction  work  on 
the  Rapidan  hydro-electric  plant,  and 
took  up  his  residence  in  Minneapoli>. 
During  the  22  years  that  followed  he 
acted  as  construction  superintendent  for 
a  number  of  projects,  the  more  promi¬ 
nent  of  which  were  Riverside  steam  sta¬ 
tion.  High  Bridge  steam  station.  Granite 
Falls  steam  station,  Coon  Rapids  hydrt) 
plant,  Chippewa  Falls  hydro  plant  and 
other  construction  projects  of  the  North¬ 
ern  States  Power  Company. 


Burrows  Sloax,  chairman  of  the 
board  of  the  General  Refractories  Com¬ 
pany,  Philadelphia.  Pa.,  and  a  business 
associate  of  tbe  late  Governor  Sproule  of 
Pennsylvania,  died  February  28,  in  hi> 
fifty-fifth  year.  Mr.  Sloan  was  widely 
known  in  the  iron  and  steel  industry. 
Following  his  graduation  from  Princeton 
in  1899,  he  was  employed  by  the  Read¬ 
ing  Company  and  later  became  as¬ 
sociated  with  the  Harbison- Walker  Re¬ 
fractories  C'ompany  in  Pittsburgh.  In 
1911.  with  Governor  Sproule,  he  or¬ 
ganized  the  General  Refractories  Com¬ 
pany  at  Philadelphia.  He  became  i)resi- 
dent  of  the  company  in  1925  and  was 
named  chairman  of  the  board  in  1931. 


M.  Ferxand  Jacopozzi,  who  directed 
the  illumination  of  the  Eiffel  'Tower  and 
the  floodlighting  of  various  spots  in 
Paris,  died  recently,  at  the  age  of  54. 
He  was  a  Florentine  by  birth,  but  left 
bis  native  country  for  France  some 
30  years  ago.  It  was  the  introduction 
of  electric  lighting  that  gave  Jacopozzi 
his  great  opportunity.  He  saw  the 
possibilities  of  tbe  new  system  at  once 
and  took  a  leading  part  in  its  applica¬ 
tion  to  lighting  on  a  large  scale.  Never¬ 
theless  he  remained  unknown  to  the 
general  public  until  M.  Citroen  acquired 
the  right  to  advertise  his  cars  from  the 
Eiffel  Tower.  Jacopozzi  was  put  in 
charge  of  the  arrangements.  Meanwhile 
he  had  al.so  been  busy  with  various 
schemes  of  floodlighting,  and  finally, 
again  co-operating  with  M.  Citroen, 
undertook,  as  an  experiment,  the  light¬ 
ing  of  the  Arc  de  Triomphe.  It  proved 
such  a  success  that  further  installation' 
in  the  Place  de  la  Concorde,  at  the  Made¬ 
leine  and  at  various  other  points  fol¬ 
lowed.  Many  of  the  criticisms  made 
against  floodlighting  as  a  whole  could 
not  be  applied  to  M.  Jacopozzi’s  work. 
Partly  by  skill,  but  even  more  by  in¬ 
stinct,  he  avoided  the  dangers  of  un 
relieved  glare  and  the  loss  of  shadows 
and,  as  a  result,  he  gave  a  new  and 
different  beauty  to  the  Parisian  scene 
His  last  completetl  achievement  was  tlu 
floodlighting  of  the  Colonial  Exposition 
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Trade 


Link  Belt’s  Net  Totals  $638,974 

Net  profit  of  the  Link  Belt  Company, 
after  charges,  federal  taxes  and  depre¬ 
ciation,  total  $638,974  for  the  year  ended 
December  31,  1931,  equivalent  after 
preferred  dividends  to  54  cents  a  share 
on  709,177  common  shares,  compared 
with  $2,310,332,  or  $2.89  a  share,  in 
1930. 

T 

Claude  Neon  Electrical  Products  Cor¬ 
poration,  Ltd.,  and  subsidiaries,  reports 
for  the  year  ended  December  31,  1931, 
net  profit  of  $664,895  after  charges  and 
federal  taxes,  against  $743,418  for  the 
previous  year. 

• 

The  annual  report  of  the  Allgemeine 
Elektrizitatsgesellschaft  shows  a  decline 
in  turnover  of  30  per  cent  to  $88,000,- 
000.  This  leaves  the  company  with  a 
net  loss  of  more  than  $4,500,000  for  the 
year. 

Worthington  Pump  &  Machinery 
Corporation  has  decided  to  defer  the 
regular  quarterly  dividends  of  1|  per 
cent  on  the  7  per  cent  cumulative  pre¬ 
ferred  A  stock  and  of  1^  per  cent 
on  the  6  per  cent  cumulative  preferred 
B  .stock,  both  of  which  are  due  April  1. 
• 

Syracuse  Washing  Machine  Corpora¬ 
tion,  Syracuse,  N.  Y.,  has  secured 
volume  business  for  motor-driven  wash¬ 
ing  machines  to  insure  a  full-time,  five- 
day-week  operating  schedule,  giving 
employment  to  1,000  workers. 

• 

Corning  Glass  Works  announces  the 
appoinment  of  A.  J.  Heisel,  with  oflfices 
in  New  Orleans,  La.,  as  its  agent  for  the 
sale  of  “Pyrex”  power  insulators.  Mr. 
Heisel  will  cover  the  states  of  Louisiana 
and  Mississippi. 

• 

Directors  of  the  Aluminum  Company 
oi  America  have  declared  a  dividend  of 
three-quarters  of  1  per  cent  on  the  6  per 
cent  cumulative  preferred  stock,  par 
$100,  payable  April  1.  Previously 
regular  quarterly  distributions  of  $1.50 
per  share  were  made  on  this  issue. 

• 

Announcement  has  been  made  that 
M.  F.  Mahony,  manager  of  the  sales 
operations  division  of  the  General  Elec¬ 
tric  refrigeration  department,  has  been 
appointed  manager  of  the  merchan¬ 
dising  division.  Mr.  Mahony’s  appoint¬ 
ment  fills  the  vacancy  caused  last  New 
Year’s  Eve  by  the  death  of  A.  C.  Mayer, 
when  the  plane  in  which  he  was  flying 


News 


to  his  home  in  Louisville,  Ky.,  crashed 
near  Springfield,  Ohio.  The  sales 
operations  division  will  remain  under 
Mr.  Mahony’s  management. 

• 

For  the  year  ended  December  31, 
1931,  Sangamo  Electric  Company  re¬ 
ports  net  profit  after  charges  and  taxes 
amounting  to  $393,540,  equivalent  after 
preferred  dividends  to  $2.65  a  share  on 
125,000  common  shares,  against  $364,- 
015,  or  $2.35  a  share,  in  1930. 

• 

Johns-Manville  Corporation  has  voted 
to  omit  the  quarterly  dividend  on  the 
common  stock.  In  the  preceding  quarter 
25  cents  was  paid,  previous  to  which  the 
stock  was  on  a  $3  annual  basis. 

• 

Henry  N.  Hudson,  for  several  years 
water  heating  engineer  of  the  Central 
Maine  Power  Company,  Augusta.  Me., 
has  been  appointed  New  England  sales 
repre.sentative  of  the  Automatic  Electric 
Heater  Company,  Philadelphia.  His 
headquarters  will  be  at  29  West  Street, 
Worcester,  Mass.  Arthur  H.  Abbott, 
Winchester,  Mass.,  who  formerly 
handled  this  account  in  the  northeast,  has 
been  retained  in  a  consulting  capacity. 


Air  Conditioning  as 
an  Aid  to  Efficiency 

Human  beings  can  do  four  times  as 
much  work  in  a  temperature  of  100  deg. 
when  the  relative  humidity  is  30  per 
cent  than  when  it  is  100  per  cent  and 
can  perform  at  maximum  efficiency 
only  between  the  temperature  limits  of 
40  deg.  and  75  deg.  F.,  according  to 
facts  quoted  in  a  report  just  issued  by 
the  Policyholders’  Service  Bureau  of 
the  Metropolitan  Life  Insurance  Com¬ 
pany,  entitled  “Air  Conditions  and  the 
Comfort  of  Workers.’’  The  booklet 
offers  a  very  interesting  and  instructive 
compilation  of  data  on  the  merits  of 
air  conditioning. 

T 

Arrangements  have  recently  been  com¬ 
pleted  by  which  "1932’’  Kolster  Inter¬ 
national  radio  receiving  sets  will  be  sold 
in  continental  United  States  by  the 
Westinghouse  Electric  Supply  Company 
and  a  group  of  electric  wholesalers 
doing  business  with  that  company,  lo¬ 
cated  in  approximately  100  strategic 
jobbing  centers. 

• 

Century  Electric  Company  and  sub¬ 
sidiaries  report  for  the  year  ended  De¬ 
cember  31,  1931,  consolidated  net  loss, 
after  charges  and  depreciation  and 
allowing  for  $27,825  profit  from  capital 
stock  transactions,  amounting  to  $49,- 
099,  against  a  net  loss  of  $88,199  in  the 
preceding  year. 


T  T  T 

LIGHTNING  TESTS  LEAVE  TRANSFORMERS  UNHARMED 


Lightning  flashes  of  1,500,000  volts  proved  harmless  to  the  Deion- 
equipped  distribution  transformer  developed  by  the  Westinghouse 
Electric  &  Manufacturing  Company  in  a  demonstration  test  witnessed 
by  executives,  operating  managers  and  engineers  representing  elec¬ 
trical  power  companies  of  Pennsylvania  and  Ohio. 
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New  Equipment  Aval  lable 


Photoflood  Lamp 
Supplements  Photoflash 

A  new  photog^raphic  light  source,  the 
“.Mazda"  photoflood  lamp,  designed 
especially  for  amateur  motion  picture 
photography  and  time  exposures,  has 
I)een  announced  hy  the  tieneral  Electric 
Company,  hTela  Park,  Cleveland,  Ohio. 
'I'he  new  lamp,  which  burns  on  regular 
lighting  circuits  of  105  to  125  volts, 
resembles  the  standard  6()-watt  inside- 
frosted  “Mazda"  lamp  in  bulb  size  and 
appearance.  Its  extremely  high  oper¬ 
ating  efficiency  causes  its  photographic 
effectiveness  to  be  approximately  that 
of  a  750-watt  general  service  lamp  and 
results  in  comparatively  short  lamp 
life — 120  minutes  at  115  volts.  Five 
lamps  fully  load  one  circuit. 

T 

Magnetic  Operation 
Improves  Sand  Molder 

Development  and  commercialization  of 
.self-contained  foundry  sand  molding 
machines  operating  on  a  principle  said 
to  be  new  to  that  field  has  been  an¬ 
nounced  in  England.  These  machines 
are  solenoid  operated,  thereby  eliminat¬ 
ing  the  motor  embodied  in  all  previous 
electrical  equipment  made  for  this  pur- 
I)Ose  and  at  the  same  time  obviating  the 
necessity  for  air  or  hydraulic  pipe  lines, 
with  their  accompanying  compressors 
and  accumulators.  The  magnetically 
o|)erated  machine  is  also  said  to  reduce 
energy  costs  to  a  major  degree.  Such 
a  machine  is  capable  of  squeezing  a  box 
of  maximum  .^xl8  in.  dimensions  at 
the  rate  of  50  molds  per  hour.  With 
<‘Iectricity  at  2  cents  a  kilowatt-hour  the 
cost  for  eight  hours’  operation  is  about 
5  cents. 

T 

.\  Sl'XDW  .\.Nli  H(»I,II).\Y  cnoi'T,  as 
well  as  an  advanced  time  cutoff,  is  now 
available  for  any  type  'I'.M  or  TC  time 
switch,  it  is  announced  by  the  Sangamo 
I'.lectric  ('ompany,  .Springfield,  Ill.  The 
mechanism  of  both  new’  features  is  of 
simple  and  rugged  design.  A  wide 
variety  of  omitting  operations  is  thus 
permitted.  V^'irious  combinations  can 
be  changed  promptly  and  accurately  with 
a  minimum  of  effort. 


.\  XEw  S-11  “Mazd.v"  B  i..\mp  in 
the  6-u’att  size  for  sign  service  has 
been  announced  by  the  incandescent 
lamp  department  of  the  (leneral  Electric 
Company,  Xela  Park,  Cleveland,  Ohio. 


'I'liis  source  is  said  to  be  particularly 
effective  in  the  light  colors  for  small 
signs  over  the  sidewalk  where  the 
essential  requirements  are  low  mount¬ 
ing,  close  viewing,  high  competitive 
brightness  and  individuality  in  color  and 
design. 

T 

Liquid  Anhydrous  Ammonia 
Dissociated  at  Low  Cost 

Equipment  for  dissociating  liquid  an¬ 
hydrous  ammonia  available  in  three 
standard  sizes,  the  capacities  of  which 
are  50,  250  and  600  cu.ft.  per  hour,  and 
simple  to  operate,  being  practically  auto¬ 
matic,  is  announced  by  the  Westing- 
house  Electric  &  Manufacturing  Com¬ 
pany.  Mansfield,  Ohio.  The  use  of  this 
gas  has  been  retarded  by  the  lack  of 
j)roper  equipment  for  dis.sociating  the.se 
gases  in  a  pure  state  free  from  exces¬ 
sive  (|uantities  of  raw  atmnonia  and 
moisture. 


The  dis.^ociator  is  so  designed  that 
when  it  is  operated  at  rated  capacity 
the  dissociation  is  about  99.5  per  cent. 
Each  pound  of  liquid  ammonia  yields  45 
cu.ft.  of  dissociated  gas.  Based  on  the 
cost  of  operating  the  dissociator,  with 
power  rate  of  $0.01  per  kilowatt-hour, 
the  cost  of  dissociated  gas  is  approxi¬ 
mately  $5.75  per  thousand  cubic-feet. 
If  the  liquid  ammonia  is  purchased  in 
tank  car  lots  at  a  cost  of  $0.06  per 
pound,  the  cost  of  dissociated  gas  would 
then  he  approximately  $1.60  per  thou¬ 
sand  cubic-feet. 


Electronic  Relay 
of  High  Sensitivity 

Positive  control  of  a  current  of  6  amp. 
at  220  volts  with  a  minute  flow  of 
0.000001  amp.  is  the  achievement  real¬ 
ized  in  the  Burgess  micro-relay.  This 
relay  transforms  normally  indistinguish¬ 
able  contacts  into  readily  distinguishable, 
powerful,  useful  forces.  In  this  charac¬ 
teristic  lies  its  greatest  value  for  temper¬ 
ature  control  w'ork,  go  and  no-go  and 
maximum  and  minimum  control  settings 
on  sensitive  indicating  meters  and  other 
apj)aratus.  The  device  is  particularly 
recommended  wherever  it  is  desired  to 
])r(n'ide  indication  or  control  at  some 
predetermined  value  as  show’n  by  anv 
indicating  instrument,  such  as  volt¬ 
meter,  ammeter,  pressure  gage,  ther¬ 
mometer,  etc.,  or  in  industrial  equip¬ 
ment  wherein  positive  action  must  be 
obtained  by  the  closing  of  an  electrical 
circuit  through  a  pair  of  contacts  under 
slightest  pressure.  The  minimum  cur¬ 
rent  required  eliminates  the  hazard  of 
\'ariation  or  uncertainty  of  contact  due 
to  sparking,  arcing,  oxidation  or  con¬ 
taminating  of  contacts. 

The  relay  is  available  in  several 
models  for  different  applications,  such 


as  normally  open  or  normally  clo.se'l. 
110-volt  or  220-voIt,  a.c.  or  d.c.  and 
normal  operation  or  time-delayed  oper¬ 
ation. 

T 

A  XEW  6-w.\tt  Westixoiiouse 
for  sign  and  decorative  service  is  avail¬ 
able  for  service  in  the  115-volt  range  aiul 
is  designed  for  a  life  of  2,000  hours. 
It  can  be  had  in  the  sign  lamp  colors 
of  red,  blue,  green,  yellow,  amber 
orange,  flame  tint  and  w'hitc. 
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